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(57)Abstract: 

PROBLEM TO BE SOLVED: To gain a series of access 
to the internal memory of a CPU indivisibly without being 
affected by external access by placing a response signal 
in a state showing that external access to the memory is 
excluded for a period wherein the CPU gains interlock 
access. 

SOLUTION: The processor 100 is equipped with a CPU 
110, an internal RAM 120, and a memory controller 160 
which controls the interlock access to the internal 
DRAM 120 by the CPU 110, and the CPU 110 is enabled 
to gain interlock access. For the purpose, the CPU 110 
gains the access indivisibly without being involved in 
external access to the internal DRAM 120. Therefore, 
the problem of an access conflict resulting from the 
one-chip constitution of the internal DRAM 1 20 and 
CPU 110 and the internal DRAM 120 can be used as a 
common memory for the outside. Consequently, 
interference by external access can be eliminated. 
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(2) 

/ 

fflfE/^'Jfc-f >^-n«y^7^-feX-r-5CPU , 

U E-f > 7 - p y V 7 V - t X T * n n tt W««*fll 

* s^aw* s mg * ^ u ^© 7 ? -t x mm $ nt ^ s 

[»#£2]- CPUttf >*-Py*7*"fcX*M*&3 io 

77 £»3l<« 1 Ett®¥*tt£fl. 
[W*«3] CPU tt, >*U*'#-f >*-Uy&7tr 

f«^£#*, 

ffflWlEl&«> ffiECPU K:fctt£ffife#M'>*-D<;/i7 7 20 

U^JK'U WfBCPU KSHtS'f >9 — ny979-bX 
1)imi-3MtR*-)V Y7V JVy yf^SttiEM 

IB * * U -vcD 7 9 -t X 30t#|» $ nt iri -5 H <b Z7*-rVi&. 

iztzmxm. 1 

[|f*«4] CPU te> X^i) teflp-'f >& — ciy &7i7 
t7L> 30 
B#«^«U ftBfc&>saiiE.* i E , J'MD7*-fcXSS#T 

JS^ft^ti. ^«^6WE/ ; EU^07^-t^^7l/ 
©JPlHlKtt, mfECPU iz&tfzmtm^ >5>-UyV7 

vtx m\mm^ y7tu?b mmwm& e. me* * 

'J ^irX SrgjR 17c CI £ £tkT U^HC&o £ CO 

cjsstTiwiBf- * 3 > ^ u - n % mm 

* * >J ^CD7?-fc*#5c7 17c £ £ V""<;HC "o 
U WECPU K*tt*-f>*-ny£7*-fcXffl|«ttitt 
Ef- 7 P > 7 U - F ft ^ * OTfBJfcg £ Aft -5 1/ 
"Wfc-T S H £TMEf6¥«J»*fl«J&» 6 ME* * U ^ 

<D72t.ztim&znT^zz\£%7F-tvtmiz-rz>m# 
m 1 e*©¥*#s«. 

[»*S5] CPU tt, /tiJ^^-n-^Tf 
t7,U 

A*x«i5S*-rsfc«)©3j>-;p f u ^xx 

hfa#*3«t^^e»WE^ ; eU'\CD7i'-tr^S:g*-r 
ifcftOfyytl/f h«^2r^*-, so 



2 

fcsm^te. WE/^*s*»Lfc^tsii»"r-5fc«> 

co*-;u F 7 ? y 1/ y v'fi^is il/W g ME* =E U 
>yj-Ffi^£#^, 

»J»iaKH«1 0*A HHi-tefB l cdp y 5^- K*s±tf!B 
2CDyi7 ; E-K!£WU WEJBlODy^^E-KTfi 
MECPU K£tt*IWE#'f >7-P y P7?±xm\ZM 
fB*-;U F U ?X7 HBWUiSS^l/fciltS* 
7 l^Hrft o fcOHjfcg LTWI3*-;!' F 7 £ / V y 

WECPU l:fetf5-f>^-ny^7?t^»IWl 

we*-;n« 7 ? / y >?«^smES8 lcofss 
£ w^t-r* - tT«rE«*©^*^«*» s w 

E^^'J^OT^-t^^SfHiStlTViSCiS^-rtt* 
U , WE^ 2 CD a y i7 ^ - h* Tfi WECPU fc43 * if 
E#< >3'-oy^7^-t^«fHWE5 1 y7 f -tU^ hff 
^#tt«*»5ME* ; EU'^©72'-fc;*£g#Lfc£££ 
^7U^;Hr^oAc(DtC^LTS(lE7-^P>7U- 
hflT^S^WA^lWrE^t'J^OT^-feX^Tbfc^ 
t*^-r»2©J6SU'<;WcU, MECPU (r*5W-5-f> 
^-□»,i;7^-tX«!rattWEx-^3>yU-h«# 
^tfrlB^ 2 cojS^l/^;i/i:S^S l"<Mz-?Z> Z. itid 

E«*fflr^ e. E^ ^ u ^co 7 ^ -t 7. tmm s 

So 

[W 6 ] CPU 43 «fc XS* * U S 1 >y 7|*I H^r*W 

ecpu \mm * * u tr-r > ^ - n ? 7 ^ -t x r « 

BtffBy ; EU^7^-b:x7?.^A*X'7X^, *3«fc^*WE 
CPU t5W > ^ - o y t; 7 9 -fe XT* JWffl UStrE^SB A* 7. 

[0 0 0 1 ] 

n > tf a.— ^ i/XfA tc^ 0 , #(rCPU (CentralProcess 
ing Unit) ii^^U «rl^-^-y ^CfiAS^t'J 1*3^ 

[0 0 0 2] 

CPU (Central Processing Unit) Sr^trv-f ^PT'P-ty 
+h, *J;lXx— ^SEIt-rs^^USWbTViS. T-f 
i7 P7p-t-y-y-*«ttxy t'J fiSV^'SU^co^y b 

[0 0 0 3] 
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(3) 

3 

it->7fATB&7>f 7 D^Dt y U-TM^HSIfi 1 £ft 
■f 7 □ y Pfc ^D-TMTS^tU ft 

[0 0 0 4] t£*cDV;i^:/P-fcy1}-->7T-AT«:77 

ofcttlBSavr. #W«2!I£y7fc7b=fc3<hT3v-f 
i'n^nt'ym rr*v7*©|f[£SlA/e(read)# 

* £>tt£8r b li«fc»*Dl AT (modi fy-wr i te) d (D&W 

read-mod i fy-wr i te 7 7 fc7 nj^(c43 £ tetoftte < 
TUfcSfclr*. &1f&£tfread£wriie7^9$££ft5 
treadtwriteoratzfl&cov-f ^u^u-^y^ii^tiM 
#&A©i&fcoT^&VHlV7*<Dffi£g^T#WSi!S 20 
^7i7-tX^IigiW»fbTL*l.\ SS*i:bT2-p<DV 
■f 7 □ 7 P fc y-y-IB T#*«il^» 7 7 fc 7. b T 
b£ ■Jd^Ta&S. 

[0 0 0 5] ^±iClS3libfc#Jl£i&T#W38M^07 
7 fc X 4R & 3S ft b fc T 7 P y D -fc y U- £*f 

^□•fcy-y-HftWiRIS^Jit^. £©fcV7*cD{itefi£ 

insj^y^o^tufcEitsnTVi*. ise#©v-f * 30 

P7°pfc yit«te<DV< 5/ pT'p-b-y+rEr.t-s-tv^* 
^ © 7 57 -fc 7 £ «lh b T <Z> ifl-k V 7 * 7 57 -fc X 
■T -5 -f - P y 57 * ^E U 7 57 fc 7 

A fc v 7 * ^v<7) read-mod ify-write 77fc7£bTt^ 
Zffl) tt^gSSg^S7-y— hbT-g©/ ; EU757-fc7 
Bf^tciJ £&fc>ft3 J; 5 Cftg&©A*7 a>hP-7 

57 P7Pfc-7+»-<75fcV>'*'\<73757fcX$-« 

[0 0 0 6] ZKBSfiWiCPU Ui^t'J^P-f'^ 

^ y £><D77fc7<h* ; EU 

£ft£CPU A^057^-feXtO«^OlH)a**5ic»Stlfc 

tz. CPU & cfc tf* U £H-f7^HI A -5 ^tUfl 

U77fc7#. ^^6>c75T57-fe7>(C^S$n-r(C^Bl 

L/T^5. 50 
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[0 0 0 7] 

Py57 757fc^TSCPU . *«fctf*^E'J fc*t«A>&727 

Ste^SfflaU CPU rtM>7-Py7 77fc77<5J« 
III teJSgffi^t 6 * ^E "J ^<D 7 57 fcT. «S#Mt £ ft 

Ttr>* £ £*Ttt»SK-rs«»lEH»£ 1 3-y y*n\z<&*. 

[0 0 0 8] CPU «-f>^-Py57757fcX#^ 

£3ttT<>7-Py777fc7£IS#;U -Y>*-P 
y 57 7 57 fc 7 IS 7 S 3 T 7 - P y 57 7 57 fc 7. 
Sr^T-rSfeOTfe-S. 

[0 0 0 9] £fc, CPU IWtiJS^^j'-nyj'T 

57-bxb, s*m^«A*7«i&s*-r-5fc«)o*-;ur i 
tesfcrr-sfciCxD*— ;n* 757/ i^r/M 

ftSmaMtttCPD fc&W'SIM'^-Py 777fc7llfte 

tJn-jw h u 57X7 hmmiwxm&mxLtzzt&tt 

b s<MZfS. o fc© fcf&g b T h* 7 57 y U y 'Jfe^ 

^nxm^mnkhtz^t^^mtu^Mzh. cpu 

*ttS-f P y 57 7 t>±7>Mm\Z*-)l K 7 57 7 b 
y y*§S«fl/^iS!5;l. Unlets c tTlSf 
A^^ff^&^^EU ^757 -fcX^fifl^SftTl^C: 
t ^^T«Si tdf ^> © Tab S o 
[0 0 10] Sfc< CPU tl^t'JSS'f >^-P-y577 
57fc7b, S*«^tt^-ffl5^6^^U^©7i7-t^Sfi 
*-T^fcJ6(D5 L -y7fcb57 hft^S^*, ««F©#fi^ 
6 7 * U 'vcDT 57fcX^7 bfc C t *a»f ^>fc 
»©x-37 3>yij->^s**. $iJffll(5IS§ttCPU iz 

b^jMt&ofc<m::j&gbT7-^p>7U- hm^^r 

6 7 ^ U ^<757 57fc7^7 bfc C t ^^TJS^ 
b^;i/ilb, CPU \Z)il1r^>^-ayi77i7't7,mW\ 
tt7-^P >7'J - h«#^ JS8 WUI'&Jt&S b^JV 
tr-T S C t TJC^ffl^- ^^gU*^ ?>7 ; EU'\W757-fe7^ 
»»SftTt»«cii**-r!RJBKi-*t><OT»*. 
[0011] ^fc, CPU H^tUS^-f^-ny^T 
57fc7b. g#«^»i/t**£g#-r*fci&©ifc— 
■J 57X7 h(t^*3d:ir>*^a5^5»7 ; E'J^<7)757-fe7^S 
*-7^fca60^-y7fcb57 hfi^S-^*, 

74t^^bfcc: t*a»-i-«fc»©*-;p K757 j v 

y v?ffl^43«t e> 7 U -ncD 7 57 fc7 A^7 bfc 
Z. £ tctbcDy 1 - 9 p > 7° U - N 

S«J®[lISStt> «JO#ABl^mi©P^57 ; E-K*3«fct/ 
^2<DPy57^E— HS^Tb, SSKDP^^E-h'THCP 
U K*tt*#-f >37-P y 57 757fc7B#«*-;P K U 7 
X7 h itWW*SI*lfc C i Sr^-f b^;KC^C ^ 
fc<D{r^bT^-;PK77/by^fS^^A*7«$-» 
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5 

WLhtz^t^-fW,\(D^V^.)V\Zh, CPU tCiSttS 

tS^ICl, f^cQPyi^- KTteCPU fc&tt 

fl-g&fr e. * U ^(D 7 9 MX bfc £ t &^T\"< 

<=> * ^ U ^<£> 7 i7 -fe X 7 b £ £ £ 2 ©IS 
gl^t-HU CPU ti^tt^'f >^-n-y^Ti7-txffi io 

IB) ?3>^'J-N«^^20^^tS!i 

^ -t xtw#p&3 nx^ s z: t Z7jk-twm\z?z> & 

So 

[0 0 12] '©^i;#l.3>t!a-^yXf 
Att. CPU &J;££*^ U^l^yTWc^CPU H^^E 

T^-kXTS^A'T.vx^. *3cfcr>'CPU t5H>^-p 
-y i7 7 * ± X -f S W tefl-SB A* X v X ^ efc S ^ ^ U ^ 
<D7?±7<&m±?%ft ! $rt7.zi>bu-y$:ffiZ.Z>1b 20 

[0 0 13] 

(Dynamic Random Access Memory) rtj35<D32 t'y hRISC (R 
educed Instruction Set Computer) -f D^Dt7 

IBS^nfel^^yv-f i7D^P-b>y+|-100 , fl-gBAX 
3>hP-7200 , ^a5/\*7.VX^300 ^.fcU^I-gM^ so 
U400 ^HA-So v-f ^pyn-t-y-y-lOO » 
7.^300 ^J^fl-gM^LMOO «^-K±^^fife^n^ 
16k'-;/ Ni|I©fl.3Bx-*A*7.500 KS^nTiJO, £ 
W^gBx-^/N*7.500 ^bT^-^OgSSrffoT^ 

So 

[0 0 14] V-f i'P'T'P-fcy+rlOO «DRAM£l*ligbT 
439. ^IfBfrSA^ns^n^fi^CLKIN 
dCD^PyiMf^fCLKIN trUWLTKjf^-rSo V 
f^PT/p-feylNOO ti^A*7.zi>hP-^200 7^<=> 
W^-^h'U ?X7. Sjf^/HREft c:©*:-;!/^ 40 

U i7XX h{f#/HREQ *5v-f ^DT'o-t-ylJ-lOO <7)*- 
^Kttffi^cDM&Og^^TLl/^WC&S^ 
)V H b Ac Z. t Zm-T L t & S F 
7?/ ^ -y vtl^l/HACK SrtH^-rSo 

[0 0 15] ^£9, *-^F7?y l/yvft^/HACK 
«*, Vfi/D^D-b^-y-lOO ^^-JPHttffiT^V^i: 

^-^A*7>500 Sr^bT^g&^lMOO fre>x-*£ bo 
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U- K^SJ^frfl-gBx-^AXSOO ©;U«^I^ 
ftg&^-^AXSOO <DrtxmZ^1rZ>tzSb(D 
*-;PKU i7XX hft^/HREQ £Ll^;l4rbT. V-f 
^p^p-fe-yitlOO tcttbTAXlf ^gjR-TSo V< ^ 
P^P-t-y+MOO ti^x-^A*X500 CDA'7.*^#^ 

b> ^^-^/\*x5oo o>n7,m*mwL\srzz.t*m s ® 

■tZ>rz$><D-fc-)lV-7? ; l^-yvft^/HACK ifLW 

-7200 H^x-^/x'XSOO ±TV-T^P7 p P-fe-y9- 
100 , ^A'T.VT.^300 *5J;^^y ; EU400 fr<b<D 
x- ^ b ^ =t 3 (r ^.gu; * a > b u -)V b T 

[0 0 16] -T-r^P^P-t-y+rlOO «^SCA* 

7,3>hP-5200 fr<E>V-f ^P^P-tyitlOO Hl*))l5 
^ nfcDRAM'v© 7 9 MX £g*-r ZtctbCD?- y ~f^. V 9 

©7 h*l/Xm^A[8:30] T-f ^ n^Dt-y * 

100 te?v7-tu? bmn/cs tf79±x&m$trzz. 

t^-th^^MZtS.-Dtc<D\Z^VX^-b/v^ b 

ffl«l*I©7 h*UXm^A[8:30] T»je$nfc7 Kl/XiC 
*&^^flfcx-^£^x-^extD [0:15] tbT^SBx 

T.«^A[8:30] T?»SESnfc7 h* UZtc^gBx-^extD 
[0:15] CfSCfcT-^J^-f.hn, 
[0 0 17] V< ^Dya-ty-y-lOO ti^ 

gBA'XTX^300 *»6rti«DRAl«B«^07^-bX*«** 
t#Hrt«DRAMffi«^<D7^-b7. (fiBE/UW i?;W 

7 U C t * aiw -r * » O x - ^ 3 > ^ y - h ffi 
WDC Siffi^TS. V-r^P^n-fe-y-y-lOO tt^-vT'-fe 

i/^h{f^/cs **Li"^;w^sn*t5*-^3>7 p u- 

Mi^/DC Stti^b, F fc 0^DRAMM^«7i7-t:7 1 ^*^ 
7tra5Sdi<&*-THU-^;i/t-rSo ■€■©». v-fi7P 
T'p-t^-tj-lOO ttrt*DRAI«fi*'v©7^-tX^7-r-5 
tr ; -37P>7°U- htf^/DC 57?t7^TbfeC 

■fcy-y-100 «^-y7 p -bU-i7 Nft^/CS ^fetCDHl/^ 
trt>t*StT r -^P>yj-hffl^/DC (Dffl^^i^7-r 
4. *fc, V-f ^P^P-tyy-lOO H*-;UFUi7X7. 
h It^/HREQ «t t <DU WOViZ t> £-5 1 Jj^-^r 1 7 
J V y vff ^-/HACK SHU-^Ur-r*. 

[0 0 18] V-f ^D^P-fe-y-y-lOO H^SKx- 

^/N'7.500 H*fbTA*X-y--f ^jPi&iEitSfeJoC/U 
X^-hft^/BS ^^A*XP>hP-5200 (rffi^/b 
T^5. V-f ^PT'P-fe-yy-lOO «. ^-a5^ ; & l J400 H 
7i7-feX-rSi^«AXX^-h{f#/BS 
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(5) 

7 

A7500 H*fLTA7lM ^JWetBHrl/fcC L 

Mf^R/W 43J:tf7FU7{i^A(8:30] 
Sftflfcrt 7,3 >hP- 5-200 

^R/W ?!>mi^;l/(75£mi^g&7-^A7500 Sr^bT 
fl-SM^E U 400rt> 'ifl.gBx-^extD [0:15] tbTf-^ 
SU-KU 'J - H/5-f Hlf WOtt 
ttft«x-*n*500 Klfl-S$x-*extD[0:15] tLTr 
-^^ai*LT^^ ; EU400 tifflr-^*7'f h-f 
£<, *H»A*7P>hP-7200 #7-^p>7 io 

U-hff^/DC Sr^gM^&'MOO ^©77-fe7 WW A* 

7+m" Ltz z. t s^-r L U^Mzmit^it 

k^Wlfc^fctfHljfcDT, V-f ^P^P-fey+MO 

[0 0 19] *W\*7P>hP-5200 ims;UYx 
^300 ^6^85x-^A*7500 (DA*7.«CDS*^ffitt-r 
5fc»<DA*7«'Ji7X7. h{TSf/REQB £§tt3o ft$A* 20 
7p>Np-^200 «£CDA7;fiU7x7 hff-&t/REQB 

l^WtbTUfc^-^P^U-Mf^/DC ©W** 

I s wr*. ^ro^^tiiv-f ^p^p-ty-y-ioo t>^- 
-^p>7u-hfi^/Dc ttA« >tr-^>x^ffit 

fc*. ^A*73>hP-7200 li/Ui'Ji?X7bi 
■5f/REQB *SHl/^t^?>t*-iH^Ui'I7. bitWH 
REQ SHl/^KtS. 30 

[0 0 2 0] *1-SPA*7P>bn-5200 tefl-g&A 

7V7:5'300 fr&T*— *©U— Ki^tt^ h£^t7c 
6©/U?X^IiJ-h'/7^ Mfi^R/WBM *3j;^24h* 
-7 h(D7 b*U7ft#A[8:31] *g»t, V-f7P7P-fe>7 
•y-100 rt©DRAM««tr7^-t^f 4fc«)©IWWIfi^/CS. 
R/W,A[8:30] fcJitWMJM* U400 K77-t7-f 5fca£> 

©ii?]»«i*cTw.*m*-r*. ^t-gi5A*7P>hp-72oo 

K U i'lX Mi#/HREQ lCJ6*LT*-;i' K7 
7 J V v i>m ^t/HACK **L I/^JUcSSiyUvX^ffl 
'J-F/^-f hfiWWBM 43 J: #7 b*U-7{f#A [8:31] 40 
fcJfcSLTMWfl^/CS. R/W, A [8: 30] SfcttfMflHI*iCT 
RL£^t$1*3o 
[0 0 2 1 ] feoi»IBIKittWr*t. *1^BA7P>h 
P-^200 H^/tX'y'7,^300 *^<D24tf y h<D7 H 
U*«^A[8:31] <D5%4 h*-yNA[8:ll] #0000fc&tf 
■V-f ^P^D-feylJ-lOO K:*^*rt*DKAMfH«^©7^ 
t7T*5tWit5. ^LT*W\*7P>Np-720 
0 tt^y^-fcl^ hM^/CS SLl/^l/ttSttt) 
ir, 7 h*l/7«^A[8:31] <D*>*>G>22\fy hA[8:30] £ 
T< ^pyp-fey-tMOO^^., /tt?X^fflU-F/ so 



hft^R/WBM d*HU^;V*:&tf«J-Ht*iJWfbT'J 
- K/^-f Nffi^R/W SHW^HlU /U7X?fflU 
h(f#R/WBM j&«L WWfcStf^ hiW 

24k* >7 h©7 h*U7{f^tA [8:31] cD-5>-feC04 t*-7 hA[8: 
11] ©fT^i^Ktfeltv^l &<=>«fl-gM ; t>J40 
0 ^<D77-fe7T$>£<h¥iJf$Fr-r3o *LT^«/U3> 
hP-5200 ttfflHM^CTRL<£7KUXm^A[8:31] 43 
J;tKA*7 > V7.^ffl'J-K/7'r Hfi^R/WBM HJfcUTg 
fb£i*£o ££T?»!»«#CTKLttMK*^U40() «fH» 

[0 0 2 2] ^g&A7P>hP-7200 
V-f ^PT'P-fey-tMOO OrtODBAMfStt^/ittnfiBy* 
U400 ^©7£fc;*a«**7Lfc£££iIttt"*fc«&'©^ 
7V7*ffl7-7P>7U-h{i^/DCBM SM;U7 

7^300 ^tUTj-r-So ^•gPA*xp>hp-5'2oo 

A7-?7^300 *S7-fi7n7*nt7 -iHOO OftJKDRAMfi 

XVX^fflx-^P>7U- hft^/DCBM £7?-fe77!>* 
»7l/fcitSStLI/^H:t5. Sit. fl.gBA7P 
> hD-7 20011^35 A7 V 7. ^ 300 #fl»fflS * t U 400 
(C77-fe7bfci^tt. *5il>t;»ftSoTl»5^ 
t'JMO OiJ-KSfctt^-f MM 9)\s9-U±ifim&$ 

5 © sji n- & o t A*x v x ^ ffl x- 9 p > u - h m n 

/DCBM fcLVOHr*-*. 
[0 0 2 3] ^g|5A*7P>hP-7 200 \*<?y? 

•77^300 ^5>(DA*7«IU7X7 h«^/REQB *iHU^ 
JK:3ft4i*-JK ! 'J ^X7 hft^/HREQ £H1/^ 

S:Hk'<;l/tr-r^ii:fct''J-H : /5-f hft^R/W 43 «fc 
CX7 h*l/7m^A[8:30] (Di±5^^i^7T^p 

[0 0 2 4] Sill, ^A*7P>hP-7200 (i/N*7 
7^-h(i^/BS ^LU^HiastV-f^nyDty 
■tf-100 ^e>^^ ; E l J400 ^©77-t7-e*^>i*ij^r-r 
^LT, ^S15y\*7P>hP-5200 im^nyn 
•fe-7-y-lOO *6CDU-F/5'f hff^R/W *±tf7Hl/ 
7«^A[8:30] CJCUTIW»<l#CTW.*aEfl:S-a-4. 
<D^. ^A*7P>hP-7 200 Ji*6*»i;«>«fcSoT 
V^^^^E'J400 OiJ-K*fett?^ b^9)V9^( 

a ii-r ^ (D ^j, tfr e> o t ^ p > 7 u - h m^/D 
7-r-So 

[0 0 2 5] ^A*7V7^300 H^gB7-^A7500 

100 iHtlS'rov'firn^ntyU'iftaiiSioaft' 
*9Joa«OT-f 7 p 7p -fe -y -3-fc <*: Hi ©^BB/t7 T 
7^300 Cttni. ^gBA'7-77^300 tiV-f7P7 
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2-t7>-fZ>£$lZ/lxmV?X.7, Mt^l/REQB £Ll"< 
)l\Z-?Z>t£*>\Z. /U77?ffl'J-K7'f Mf^R/WB 
M iicfctfT Kl/Xffl^A[8:31] S^y-fcyUUftUTcl^ 
JW^^fb^-fr^o £7c, ^g|5A*7>V7.^300 teA'T^T. 
^fflx-^3>7 p U-N{g^/DCBM #L l/^/Ml&St 
ij — F+h-f /W^i^gB^- * ex tD [0 : 1 5] £ 7 y b , 
MM ^/HStefl-SGx-^extD [0: 15] <D®wzm7 

[0 0 2 6] fl-SBy^LUOO &16MByte (128Mbi t) co^tt 
^#LT*5 0. 0«]Atfx8 ,S.C064MbitDRAM£2 io 

si* Kfflt^vm \m^xayb 0-^200 

fl3WCTRL£§tj\ ^cofMflfl^CTRLK^LT^x 
-^A*7>500 ^^LT#x.e,nfc^§Bx-^extD[0:15] 

{'^SBx-^extD [0: 15] £ LTffi^fS. 
[0 0 2 7] ^(3T-f ^pyP-t-y-y-lOO CO#U&f^l^ 

Tt^-rs,, ii^iiit, v^y-pyp-ty-y-ioo 

lir - ^ <D mm* CPU no . x-*£f2«-f-5> 
1MByte (8Mbit) <O|*|jia)RAM120 , £<fc WlilDRAM120 \z 
IBIS: $ nfc^-^ co -gB£tetrf 3 4KByte (32Kbit) co* 20 

-yv-iy^UlSO £ If 1 -y -/{Hizm*. -5c £/c< V-f 
^pyp-t-7+MOO \Zft&fr$Al)2tlZ>yuyyi^ 
CLKIN £§W"C, ^P-y^ft^CLKIN C04 ^cojlft^co 

p -y i^m^cLocK & <tu^ p <y ^mmmwzmmL 

tzft&y p -y i7<i^intCLK£f)§£-f 3PLL (Phase Locked 
Loop) fay? *.j&m'& 140 £tiSA3„ v-fi7 
p^p-t-y-y-100 \tf-~j y°KffitftffilB\&t<»?$Tm^ 

H50£ll*.5. Zt>\z$.fz, v<;7P^p-t-y1tl00 
H^P-y^ff^CLOCK 1IBILTWL- CPU 110 fcJ: 30 
tf^ATW^-y'x'fT.P.x-y M50 ^e>«*co« 
^^Stt, CCOffi^(r^LTDRAM120 £i<fcU^"y-> 
i^^EU130 SM^I-rSfcfeCO^^EU P> hP-5-160 
?P:7°P-fe-y+N10 ttl28 bf<y 
b^cortgBx-^AT.^O CPU 110 . DRAM120 

, ^^•yva.^^EU130 . &£ZJWW1^ >7-y 
x^f X=L~y M50 «^0rtgEx-^A*7;i7O 

[0 0 2 8] CPU HO «^ ; EUP>hP-7l60 K*fL 
Tfft^P-F£CPU HO C7iy?t5IfSMt?i 40 
7t«6co^7x-y5 1 7i7-fe7.Ui7X7. hffi^/REQF . fft 
^co^lfr * T $> 5 ^ ^ > K £ U - H * It \t y 

X7 Mf ^/REQO , ffc^xy^T^-feX-rsy^Uco 

itXCPU 110 ^g^-r^^jgDRAMM^coT^-tX^-r 
>^-p y y 7^*xfrgfr ^ilftrrsfc&cop >y 
^/LOCK i&tii^-r^o -y^y^'JlSO £HDRAM12 so 
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0 co-^co7-^£Pb-LTfetf UT^-SCOT. fljg 
DRAMm«^ CO 7 ? -fe 7. i: teDRAM 120 £ ft tt* ^ >y > ^ ;* 
^'J 130 '\c07y--fc?;£;fBfc-f-5„ CPU 110 

7>KU-h*/^-f Mf^OPR/W SrUti^-r^o 
[0 0 2 9] CPU 110 ^#^7x>y5 1 Ti7-b7,iI 

Jfc Ctz Z. t ^-tfzttxD^y x v 3-7 Z izX 7 7 7 V 
■yvft^/ACKF , *'<y>\*7?-t7,\ZJfcVtzZ\£$ : m 
•?tzSb<D-*^7>\t79-tZ7>7y Vv vff^/ACKO , 

x >y i7-fe7;^7 Lfc d i ^ fflttT?)fc*CD 
#^7x>y^Ti7-feX^7«^/ENDF , *5J;^^7> 

7i7-t7;^7fi^/END0 &^^EUP>hP-7l60 3^6 

[0 0 3 0] ^LT. CPU 110 m7i7f7^7tX 
CDi#«^7x>y7 t 7i7-t7;U^X7; Mf^/REQF ^ 
#^7x-y^7i7-ty;$:S*L^^<i:2r^-rL l^^t;K3 
T?)i:<i:t)(I> #^r7x-yf L 7i7-t7;7 HUXft^-AF^ 
7i'-b7;L-=t5i:-r?>7HU'7;t^i;T^^$-a:?)o C 
cD#^7x '7^7^-12:7; U i7X7; hft^/REQF tCfS^L 
T#^7x>y7 c 7i7-fcy;7i7/ U-y v{l^/ACKF V 

soMz^tvtz'&. ^yjLy^7i7±x^jmn/m 

F ^^}yx.y^7y-ty<D^T^m-th u^Mzmt 
-r-gxh. CPU 110 Wt-^/U170 ±C0128 t*-yh 
CDrt^-^intD [0:127] Sr^y^-r-S. 

[0 0 3 1 ] £tz. CPU 110 «^^^>h*7i7-tXC0t 
Z\Z*^yy\ t 77-t7,*)y^7, hfi^/REQO ^^-^7 
>K7i7^7.&g*Lfc^i^*-rLl/^;K^-r-2>« 

nttfciccpu 110 ti*^^>Hu-H/^'r hft-^op 

R/W ^^•^T'^h'U-KcDJi^ttHU-^/Hr, *s<y> 
h'7-f hcDS^HL |*)gKTHI/7;M^intA 
^7i7-tXL e t5<i:-r-&7 FUXtZfcCTmkZitZo 
$.fz, •*^y>\ t V — Ff)H>7-uy?7?-t7.<Dm 
^im^xnyyim/mK Z-(>7-ny?7?±:X 
^5^t5^TLl/^U:n. -?-com> ^-^5>h* 
T^-t7.7^yi/-y >7m^/ACK0 L L^<;U ^{bT •& 
Jr^yy^y^ bom&iZyi-^yy FZft&^-y 
A'7,170 {rftSS^-iS'intD [0:127] CO 5 *>C032 f>y h CO 

^ - P -y y 7 y -t X CO m £ it -f > ^ - P -y 7 7 7 -fe 7. ffl 
Ffl *l t> 5> -B- ^> »D \z a y y m n A0CK SHl/UHCt 
?>c ^cotS, ^-^^>H7i7-tX^7fS^-/END0 

7>K77-fe7;co^7^*-rLix^u^^{t;-r-si> >t 

^<7>KU-HC0«^-. CPU 110 lirt^r-^/U170 
±C0128 k'7 hcO|*|gKx-?intD [0:127] Sr^>y^L-, 

^7>F7-r nco«^, cpu no urtssx-^Axn 

0 ^mttVX^fz-t^yy KC0&J3W7T5,, 

[0 0 3 2] DRAM120 li^^E: 'J P > h P-7 160 fr*>m 
Wf^CTRLD ^Stt. ^CO$iJffll{i#CTRLD t'^LTl*! 
gB7-^A*X170 Zim,T5-Xt>nfzfti$7"-7 inlV 
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[0:127] SEttbfcU. EtttSftfc^-* £F*Jg&x-7 
AX170 (CfigBx-^intD [0:127] tLttHWIi. 21 
^TfflfPff-^CTRLD HDRAM120 £»J - F:fe«fctf 7^ h» 

[0 0 3 3] **y5^a^ i EU130 1-iSRAM (Static Rand 
om Access Memory) T#fj££*l5o 4=-ir y i'a^^E'J 13 
0 «^ ; £U=i>hP-7l60 jfe&lHfPflraCTRLC £S 
W\ £©JMfim*ICTRLC Cjfc&LTrtg&x-^AXnO 
*2ft-UT#A6n/tF«g«x-^ intD [0:127] SIEttLfc 

Kitsn^x-^srtBBx-^A'xno cwbbx- 10 

7intD[0:127] tLTtH*"T*. - iT'ftifflfi^CTRLC 
fi^-v r^/t'J 130£'J-F*5«ktf7'f h»f££l± 

^^EU130 Hl*lig(DRAM120 KlEltSttfcx-:?©— S&i: 

UTBE*-rS^t**T**. t>3i«3. l*«DRAM120 (75+ 

[0 0 3 4] PLL ^n-y;?±j£[Hl&140 «M^[hISS^ 20 
»SCJ&*16. 65MHz©££te66. 6MHz <D7 P 7ft^CL0CK 

staa-r*. rtas^ny^m^intcLKttA^snfc^p 

^CLKIN iHCTftS. 

[0 0 3 5] M/W>^-7i-fXar7 h 150 
W?,*-Jl'HUi'IX hft^/HREQ , fy^tl/J' 

hm^/cs . ^-^p>^'j-Nfs^/Dc . u-p^-r 

MfWW , 43j;t>*7 KUX«^§A[8:30] Sgtt, £*l 

^int/HREQ. rtffi^y^-k Vt> Mf ^int/CS. rtg&x- 
^p>7 p U-hm^int/DC, rttB'J-F^'f hffi^fintR 
/W, *«k^rt«7F^m^intA[8:30]*lH*-r*. * 

;PF7^y 1^5/^ffi^int/HACK, rt«5*-^3>y»J- 
MS#int/DC, rWJ-P/^ Pft^intR/W. *«fctK 
WUXi'- h«^int/BS£3tt. ^tt^coffi^tf)^- 

p 7 7 / u y vm^ma > x- 

[0 0 3 6] WW>i?-7i-fW-yh 
150 fiMBx-^AXSOO t^gPx-^A*X170 tOW 

-7AX500 fc7*-^Ste26-r*t*. fl-gBAX-f >7 
-^x-fxaxy h 150 Ji^-TrtSBx-^A-xnO ±<D 
128 t*y bWA^Wt'&rtiJBx-^intD [0:127] Sr^o 
fc/u««fLT16hfy hTo)«{:^BEx-^.A*X500 fcft 
«x— *extD[0:15] tLT->'J7;Hcffl*t4. MtC^ 
BB^- 7 AX 500 ^<~>|*3SBt*-7AX170 (Cx-^Srte 
i£-T3<h#. fl>8fW >^-7i-f7az7 h 150 so 



A? 

^«Bx-^A*X500 ±©tt*5 i -*extD[0:15] S16fcfy 

hro«K>/U7;uKttDi^T«J5u rta&x-^A* 

X170 ICA^WUcfflTj-r-S. /t5l/^IW0^fctt 
128 by b£TI$D&A,TA7WI4~128 t*y hfflTJ-r 

32£>y httJ7JlT£«^[Wl64t*-;/ hfflTJ, 96b* y h 

[0 0 3 7] ^ ; E'JP>NP-7l60 HCPU 110 

X7 PU-Xff 'tAO. H7i«yf7^WJ?I7 KM 
^■/REQF , *^>F77*XU*XXN«^/REQ0 . 
P-y^ft^t/LOCK *J:tf*-^5>KU-H/5-f Pft# 
0PR/W . W«-f>3'-7i'f7aZ7 h 150 
(Ms— ;H*'J 7X7, Nfi'tint/HREQ43=t^rtgi5x-^P 
>yj - h«^int/DCSStt*. P U 7X7 

hm^int/HREQ*«fc^l*g«5 1 yy-tU^ hffi'tint/CSli 

"C**. ^^UP>hP-7l60 m7i7f77t 
XU7XXK ^5>K77t7'J7X7h, 
P'J 7X7 K te^Zf^y-ftUPb (rtJKDKAMtt'ft's 
«77t7U7X7h) (0 4-DC0g*<7)7— t'KU— -> 

[0 0 3 8] ^^E'J p> hP-^160 tt-f >7-ny7 
7 7-feX$F B l* «h*-r >^-P y ? T?±.X%im<P <hT 

-Py777-fe7H«^SfJ*-;i/PU7X7. hffl^/HRE 

q t.mmm\z'f{t>tiz>*-)i f#«&p ^7^- p^^o* 

fc, ^t'j3>Sn- 7I6O tt4O©S*C07-k*PU 
-->3 >c7)«g^S^-r-5^7x-y5 1 77-fe777y 
Uyv*m^/ACKF , ^7>H77t7777l/«r7i 
n/KZm . |*jffl'*-;PP7^y Uy^«#int/HACK, *5 
«k •^rtffix- ^ 3 > 7 U - h i n t/DC S £B 1j? % . 

[0 0 3 9] -5-LT, #-f>7-n7777t7^ ^ 
^UP>pP-7l60 »±rt«*-;UPU^X7. hffl^in 
t/HREQ^L U^7UtC7^-g) <h> V-f 7P^P-t-y+rl00 # 
7 A*7 {'7^-T S A*X 7;l/^^Kjb«fc5 i L 

*-;|/P77y U-yv'm^int/HACKSL U^UcT*. 

^7i7f7mfe±^7>l*77 
■feX^g5^^EU400{3MbT43v:^5 tl/T^ 
^7xy^77irXS7ttt^7>P77-tX 
0M**ft^7iyf77tX'J7X7 Pff#/REQ 
F SftH^7>F7mUJ-X^ hm't/REQO 
k^;H:a:^Tl^U*\ SAc^7x>y^77-feX7 
PUX«#AF*fctt*^7> h*7 7irX7 HUXft^AO 
^S r 5/ ; E , J400 <07PUX*Jt^UT^«^-eWWfr 
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[0 0 4 0] f Lt> f*M5-7x-y3 1 77-fexg 7XX b 
{f^/REQF l/^M0^7i7f7?t77 h* U 

i;£ti:^7>h*77ilXg7XX bffi-Sf/REQO ^ 
L U"<;U#vo;t^> K77"feX7 h* l/7.{f^A0^^ 

P-^160 tel*lgB*-;UFg7XX hll^int/HREQ^L 
l"<Mzte i X feUff 4 1 <Dft ^<D^y x -y ^7 7-fe 
7.Sitl'i^* x <^> K77irX#*$l7^3^T*l';£l*lnl$tf;— 
;PK77-feX77 7 vft*lint/HACK£L l^KlL 

fcvv, 3*>&<^ -f <H;:i*igB*-;]/F77/ i/-y^« 

^•int/HACK$:L l/^^t'-f^o 
[0 0 4 1 ] £fc, ^^-07 777-feXP#. 7^6 
•J a > h n-y 160 h* U bft^int/ 

HREQ^Ll/^tCI&oT^&iCPU 110 frecDfl-SWcD 
7 x -y 7 7 -fe 7. £ fc « :* ^ 5- > h* 7 7 -fe X CD g * 
t'JfcC&^o o£D, ^ ; E , J3>hP-5'160 
-;H-*g7XX hm-§-int/HREQ^L WOKDtZ, ^ 
7i7f7^tX7 Kl/Xfi^AFrt^SM^E g400 ©7 
KI/X^J^U /^f*iH ! r7x-y3 1 77-fexg7XX h 
ff^/REQF *?LI/^t&5*\ £7cte:*^>h*77 
t77 Fl/Xlf^AO^gB/^^OO »7 K^XSrfg^ 
U.^O:*^7'>h"77-trXg7XX hfiWREQO **L 
l"<iPt*'3TfcrtSi*-il' K U 7 XX Mf ^int/HREQ 

{fWnt/MCK£Hl/^;UicLTftg&x-7A*X500 <D/\* 
X«t £#3 £ Tttg^O^-n^tlil^ b fc^4r 7 x -y 
^7i7-b7.7^y Wy vff^/ACKF S/tH*^ > h*7 
7-fcX77 7 l/-y-7*f#/ACK0 £L U-^UHlbfc^. 
[0 0 4 2] o£D. #-f>7-P>y7B#HfHH*7x-y 
7 7 -fc X * J: XS-t ^ v > K 7 2? -tr X j&Wffi * * U 40 0 
^CDTS'-fcX-CifctUi. ^ ; EUP>Ka--5160 
7x-y3 1 77-txg7XX hft^/REQF . *^>h*7 
7-fcX U 7X7 K^#/REQ0*5J;tXl*lfiR*-;P K D 27 x 
X hm^int/HREQco^^L V^<;K'^-g>CD^#-l^CD^ 
SJBK*«©fc^, O£0ifr^7x-yfP77-feX77/ 
Uyvft^/ACKF . ^7>h*727-tX727y Uyi?m 
WACKO 43«fctfl*gaK*-;i/ K7 27 JVyVm% in t/HACK 
5L1/^HIIW<. ^7x-y^727-kXU27XX 
hffi^/REQF, ^7>K727-bXU27XX Mf^/REQO 
&&tf\H&*-)\< h* U 27XX hft^int/HREQ^IWc 
LH^tS^fti^lt ^ ; EUa>hD-7l60 fi* 

f K u 27xx h kis i;Trt«*-;u h* 727 / vy 

5?«^int/HACKSL l/^Ct*. ^cd^. ;t^7>F 
7 27-tXU 7XX Hrj£DT:*^5>K727-feX727/ 
U >y vffi-^/ACKO SLWWfc-r*. ^LT, C<D^^ 
7> F727-fcX#S£7-f 3£ffa4f7x>y9 L 7 27-fc:X 'J 7 
XX R;:jSCTfSHi-7x>y^77-fcX77/ Vy xffi^f 
/ACKF SLl/^H:t4. 
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[0 0 4 3] l,J&>Lfrj&*S, >^-P>y27P$H^ 
X x -y 7 7 -fe X 43 «t tf* 7 > h* 7 7 -fc X # ft j&DRAM 

^int/HREQ{'«te,-rt#4fXxy5 1 727-bXU27XX h 
m^/REQF 43«ttX*^7>K727-bX'J 7XX hffi^/R 
EQO <D5*>Ll/*)VtZtiZ<DWm\/*b<Ofr%mz&&<D 
O*0#^Xx-y^77-trX777 l^>y vft^/A 
CKF 43 J; tX*^ 7 > t* 7 27 -feX 7 27 / V y vft^/ACKO 

io XU27XX hm^/REQF 43J:rj^7>F77-tX'J7 
XXhft^/REQO WCLl/^t&it. 
^> h* 77 "trX 727/ l^-y v®^/ACK02rL lx^Kc 
L, iO* / <7>H77tX^7tl)t^7i75 : 
77-feXU 7XX h(C^i;T^7x-y^77-feX77 
;Vy xft^/ACKF £L l/^Hlfl.. 
[0 0 4 4] ^Ac. #-f >7-D-y777-feXP#, fiiffl, 
J-y-fM-VV hfl^int/CS^L X^EU 
a>hP-^160 «^7xy^77-feX'J7XX 
^/REQF 43«tr>^^7>H77-feXU 7XX hmWREQ 

20 0 tfHl"*Jl'T&&fr. 7L<D'PU< W 
WZL U^;l/Ta5-3T i t)^-C7)S*^a5^C077-kXT 
*.*fe»tC^0^7x'y^727-bX7277I^>yv?fi 
•%/ACKF *fcH*^5>K77-tX777 Uyi?m^/k 
CKO *5Hl/^^CD^*C7)^tt5 1 -y7°-tl/7 h^J^CT 
l*li5DRAM'v©727-feX*43^^^, ^C077"tX^to 

[0 0 4 5] #-T>7-P>y777-feXB#{C^ 
7iyf7mU 7XX hit^/REQF . ^^7>K7 

30 27-tX U 27XX hft^/REQO » 43 .fctf figB^-y 7"-t U-7 
h«^int/CS^|SIB#trL U^MZU-ofc^it, X^'J 
3>ha-^160 H^-f5 1 >y7 p -lrlx7 NKj6CTrt*DR 
AMffii£^<D77-feX£43;i&^, ^©7^-tXd«»t>* 
<h 35x - ^ 3 > 7 g - h fS^ i n t /DC £ L 1/ ^UU tc f 
*. ^<D'&. ^-^7>K77-feXU7X7 ht'^DT* 
^7>F7{"fe7>7?yi/^ ^«^/ACK0 L 

^bt, iCD^-^^>H77-feX^7-r^)i^ 
^7i7f7mU 7X7 htrj^i;T^^7x <y^7 
27 -bX 7 27 7 l^yvMI-Sf/ACKF SLI/^kCtS. ^-y 

40 7*-feIx7 h«^/CS K g 7 XX h {S^/HREQ 43 

±rjC*-;i/ K 727 7 Uy^-^/HACK #l W-^U^J^o 
T^SLl/^tStli©?. Wf77"tl/2'hli^ 
in t/CS^L 4 <h 3 h* 7 7 7 U y 

^{f^int/HACK^L Wt&^THi. 
[0 0 4 61 P y 27 ft^AOCK #L l^^;k *^7>H 

K 7 7 -feX g 27 XX h fi-ff/REQO L l^^;Wf3%: o 1tV> 
\ZJ&& V v y H 7 7 -t X 7 7 7 Wy xffl ^/ACKO 

so ^7>K'J-K^^M5^S7fc<!:f^6^>^-D 
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yi77i7tXlWM5, JlcDO^-Py 777-t 
7$r B mPy7ffi^t/L0CK rt*HI//<;k *^5>FU- 
F<f^0PR/W >JtL l/^CSn. t^7>F7 
9t7U^IX F{f#/REQ0 *5Ll"<JK:ftom :* 
F77-fc7SS7{t^/END0 #L U^t^SZLt 
T, >9-Py7f*<D:t^7>F7'r FIM? 

; w?i o Ac i * 7 -r & . 

[0 0 4 7] ■1'>i'-D7i'7?t7»W 1 *-;uf 
$4fi P y 7 ^ - F fc»3t $ tlT V » -S H, * * U P > 
hP-^160 teft^*-;WFU7X7 Fffi^fint/HREQ^ io 
L I/^;UfcfcoTfc^>7-Py777ir7^ B Wiii|7 

HACK fcfl.fflto> <b ft JgDRAMfS^CD 7 7 -fc 7. £ tit 
^SZLiS^-fHl/'^l/fc-rs. -f>:7--Py9 
JWIHI**>* ; E'J:3>Fci-7l60 teifr^7xy777-fe 
7U 7X7 Fft^/REQF &&Zf*^7> F77-fe7'J 7 
XT, Fft^t/REQO CD5%L U^;H:ft5ffl]J5fVHi5^ 
f.Il:)SS©M7 1 y f 7i? tT 7f y 1/7 vi^/A 
CKF *3 «k Tf* * 7 > F 7 £ -fc 7 7 7 7 1/ y vM^/ACKO 
£LI/^;Hlt5. £"bfc, ^t'J P> Fp-^160 20 
^7i7f7?tX'Ji;iT Fft^/REQF *«fctK*^ 
7>F77-fe7'J7X7 Fff ^/REQO 75*|lf|B$fcL l/^J]/ 
fcfc 5 <h 7 > F 7 9 -fe X 7 £7 / ^ y >>{t#/ACK 

0£L l/^fcfSc fbt, ZL(0^7>F7^-t7. 
7!>S5t7T-5<b#^n7xy777-fe777/ UyiSiim/k 
CKF £L U^Kr-f^o 
[0 0 4 8] -i->9-Py777-fe7i8M*. 7y7°-fe 

<Jp>Fp-7160 txi*l3l$7y7-fel/7 FM^int/CSrtt 
L l/^;i/fcfcoTtW>7-Py 777ir7WM;>W&7 so 

■f, 7-^p>^U- Fft-^int/DCSrHW^KD**^ 

£7c. Z.(Di#fe^ ; EUP>FP-^l60 « 
f*H?7xy777-t7U7X7F{f^/REQF 4s«t^^ 
5>K7m'JJ?X7 Fff^/REQO O^-feLI/^Wl 
fc -5 CD * s Jp- V >a 3 ^ 5> KB Jfc^ CD fft 4* -7 x y 5=- 7 7 -fe X 
79/1/7 vff *I/ACKF i3iDtt'<7>F7?tX7i' 
7 1/ y i^m^/ACKO SLKJH:t?). $<=>fc, 7^'J 
P>hP— ^160 li^7i7f79t7'Ji'XXhf 40 
^t/REQF 6±^7>h'7?tXUfx^ Fff^/REQ 
0 *S|^B#fc L l/^;U^I>i:^f^<7 > F 7 9"fe7 7 
7/l/y^f§#/ACK0 ^LU^HrtS. ^LT, 31 CD 
^7>F7?tX^7n 1 !:^7i7f7?tX 
79 7 l/yv'fi^/ACKF SLl/^Cti. 

[0 0 4 9] 7 ; &UP>hP-5160 
7-f >9-7i-fXa"7 h 150 ^5>l*lgB7-9P>7 p 
U-hfi^int/DC, FWJ - F«*tintR/W, 
gK7 Fl/7fI^intA[8:30] f*H?7xy777-fc 
7^7«*t/ENDF , ^7>F79-feX^7«^/END0 so 



. (WJ-K/^ FfI*tintR/W, rtf7Kl/Xffl#i 
ntA [8:30] , lW\*779- Fit ^int/BS. ftffifi#CTR 
LD *$«fctfl|i!HHg*CTRLC £ffl7j-f 3, 

[0 0 5 0] 7^EUP>FP-7l60 (J^7i7f7 
7-fe7 77 7 l/y vfi^/ACKF £L I/^;Wll/feit 
H. CPU 110 *^CDf!H?7xy777-k77FI/7{M^ 
AF a5DKAM«*.rt ®7HI/X*fil£l/Tli4W»/ 
t'J400 <07KUXS»3tbT^**^J5tbfc<g*. ft 
]»*^U/vCD79i:7T&5<h¥lJ^T5£lWJ-F/ 
7-f F#^intR/W£U- F£*THl//<;H;:-f 3££t> 
fc, fti$7FI/7{f^intA[8:30] £^7^400 £7 
9-t7-T^7 FL/Xfc^fb^-a-. l*l8I$A*779-F{i^ 
int/BS£ftSB7-7A*7500 fc*f ITAX^ 7;l/£ig 
ll/fcitSSTLl/^kKt'S. -^cd^ ftSB7-7 
P y 7° U - F tm i n t/DC^ A* X 1M 7 ;i/cD^ 7 £ L 
U^fcftSt, 7^Up>Fp-7 160 «(*|g|5A*77 
9- hflMlint/BSSH WWfcfcifU W?7L l/^;i/fc 
-f&<h£*>fcl*]gB7 FU-7{f^intA [8:30] sasftS-ftT 
/txtf-f ^;PSje»T*. CCD,fc-3fcLT32b'y Fcd7 
-^S«0atft*H2 64k*yFfce.«4 UK 96f 
v Ffc?>«6 SI. 128 b'y Ffc?)«8 BO/t^lJ-f 
£SE»Si±&o -tl/T, 7^Up>Fp-5-160 lirtSE 
x-9P>7 P U-Fft^int/DC^2,4, 6 *fctt8 ELI/ 
/^;i/fcfc ^ fcCDfcJt& CT^7 x y 7^7 7 -fc 7^7ft^ 
/ENDF SrL I/^JPfcT^o 

[0 0 5 1 ] W^«)*S*rt*DRAM««^©7di'-fe 
XT**tW»r-r*<i:, ^^UP>FP-7l60 «CPU 
110 ^f.0^7x7f79t77 Fl/Xm^AFA^^ 
y>a^tU 130 fclBttSnTHSx— * fc*tJC5T?>7 
F 1/ 7 b , *f Jfc-T S 7 F 1/7 fc e. «^ + y 
■>ib> FiUT^^yvi^^eU130 ^cDT7-fe7T 

fcztmrnv, +t y ^a^tuiao **HB"r*/t»o 

ffeiJIfif^CTRLC *tJST^)TFl/7 
TfttJfttf+t y 5 7 i LTI*llcDRAM120'\CD77 
•fc^T**t*iJWb. AIKDRAU120 SW»-r5/t»©»| 
lim^CTRLDS«ftS-a-*. 7^'JP^FP- 
7160 ttFWRAM120 Sfctt^r-V y v'a^^'J 130 CD+(- 

-f 7;i/9-r &fimm? scDSJiff e, ^ t#^7 x y 77 

7-fe7^7fs^/ENDF £L W^CfSitfell, ©JW 
If^CTRLC *fcttCTKLD cD«^p€ri^7-r-5o 
[0 0 5 2] 7C ; E'JP>FP-yl60 tt*>^5> 

F77-t777 7 l/yvft^/ACKO^L 1/^fcLfci 
fft>, ^7xy777"t7777 l/y vffi^/ACKF £ 
L l//<^fcLfci:^<i:ll^fc^^7>F77-t:775in^ 
7^EU400 ^©7?t7T?»StWif4t. rtWU — 
H/^-f Fm#intR/WS^7> F'J-F/7-f F«^ 
0PR/W fcfS^LT, ^-^y>FU-F/7'T FM^OPR/ 

w ^Hi/^;pfci«Hi//<;i/fc, Li//<;i/fc^«Li/^ 

;Ufc«fl:S-&<&. -tnttfefc. l*3aB7Fl/7d*lintA 
[8:30] ^^SP^.^EU400 S77tTt57 F l/7fc£te 
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3tS\ ftgBA'XT.*- h«^int/BS&ft«x-*A*;*50 

[0 0 5 3] ^-©*£. ftgBx-^P^U-bff^int/ 

3>bD-7l60 tertS&A'T.*;?- hff^tint/BS£Hb 
^Kc&i'U nUL \y^MZ-r^tfb\Z^7 bU 
Xffi ^intA [8:30] £^{fc£-fci-TA*7.+M' ZJlZfemir 
3„ £©J;-5lrbT32fc:>.y h©x-^£&0&tri;£:l;£ 
tti^-r^t^ti2 @. 64lfyh&6tf4 0. 96h*>;/b& io 
6tf6 0, 128 b*yb&e>tf8 0©AXiM 37;U£ig»j 
*l/T. /^'J3>hn— 5160 teftgKx-? 
3>7 P| J-hffi^int/DC^2, 4. 6 Sfctt8 
^■pfc©{'JCCT^^5'>F7i7-t7 > ^7fS^/END0 £ 

[0 0 5 4] Sfc, *"*9>F7*-fe;*J&«l*aWlAM«* 

^a+fr/a/tU 130 *fW»f*fc»&©fW»(S#CT 
RLCSrCPU 110 *»6©*^7>F7d'«7Hl'7l^A 
0iJ«t^^7>H»J — hfs^OPR/W flJS^b 20 

0 €«IWr*fc«)©ttWfi^CTRLD €rCPU 110 ;&><=>©:* 
^7>H7i7-feX7H kXM^AO* J: 9 > K 'J - 
H/^-f Mi*t0PR/W l^SLTUkStS. 
^^Un>hP-7l60 ttrtftDRAM120 *fcH*ir y *> 
a^t'J I30rou--f dr;^-f A^jiTS<D^tte>o 

Stifet. *iJWft^CTRLC SfcttCTRLD ©«j#Si&7 

[0 0 5 5] *^'J3>KP — 5160 l*rt*x so 

v V 2 V m^r i n t/CS# L U^Mz & o © \Z jfc b 
»£-teCPU 110 t<t5(*3l5DRAM««'v(D7^-feX©t# 

F*5oS7 KbXintA[8: 30] * 7->ak7h*S 

li+* 7V2/t'J 130 £ftl*»"f *fc»OIM»®#CTRL 
C SlWJ-K^-f h-ff^intR/W*5«t^BBA*X<>^ 
-7x^7>JL^>y M50 A»6©|*9«7' h* intA [8:30] 

KDKAM120 S«fflTSfc«>©ffl*l«^CTRLD Srtffi'J- 40 
h*7-f NfI^intR/W:fcJ:tWgSA*X'f ^-7i^a 
=.•;/ M50 ^6©rt«7 intA [8:30] t)S§lTl 
ffcSli:*. •€■©». **'J3> Sp— 5160 «l*li5DRAM 
120 STcli** 7fa«'J 130OU--T ^;W^-f A*«ift 

DC£L b^KTSttfcfcfHflSfi^CTRLC £fcteCTRL 
D ©«£f£i&7T3o 

[0 0 5 6] &fc:B2 S#MbTCPU 110 tCO^TfcS 
/ >bg¥b<IKBJ-r^c CPU 110 «32k*-y NRISC^CDCPU 
37T#l/&£n3o #^Sttl6ti*y H*fctt32tfy h<h so 



SoT^. Sfc, CPU 110 a»Srt»DRAMtH#*fctttt 
flW^LMOO ^©:*^5>F7^-t7Uiloadfft4r:fccfctf 
store *^«ttTfirton*. 02 *#R8bT. CPU 110 
tt(*lgBx-^A*Xl70 ^£©128 try K&rtBBx-^in 
tD [0:127] £gttTd<D'3-feCD32h*>;/ bS*^tl/Tffl 
AfSfcJ&Offr^ra-llOaSStr. CPU 110 tt 

♦^5*3-^1 10b*^tr. *^3.-110a36»6 32lfy h 
CO 5*— * S tlT * ^ £ * C fi-t© x- 9 ifill t* 
b©ift<£#>16b*-y Y<D^fr\t3oti*z>nx^t)\ Z\<D$t<$i 
xP-^110bTxP- K3tt*£<hT32fcry h^l6b*-y 

[0 0 5 7] CPU 110 — 110a*»7xy 

x b «fc 5 1 1 £ ffi G «t 2 n T ^ « ^ 7 x v 7 Z 
■tX7 h*b7.ft^AF^^±-r-5>7 p P^7AA , 7>^110 
c, x-*£te^bT&<7c&©bvX*3.--y MlOd 
&£tr. L/-^X^a^7 M10dli32hfy bm<DUi^X^ 
*16*WT*. CPU 110 ttT-JOSl/Iv 31 

U (Arithmetic Logic Unit)110e> x— ^©k*-y b£iJ£0f 
a©tf y K«->7 h^fcliP-x- h-r^fea6©->7^ 

nor, x-^©«?PiR»s-r*fc«>©sffp«jr3.r:y h 

HOg^^tTo »fP»»3.-y hll0gH32Xl6t*y hom 
'WmtMMy S07+aAU-^Sft5, 
Ac. CPU 110 «b^X^3-y MIOd, ALU HOe, v7 
37 1 lOf &&ZPffia9lX3.=.y b 1 lOgOlBTx-^© p- 
KfeirKX h7S*ift3fc»on- h*X h73n -y h 
HOhSr-g-tr. 

[0 0 5 8] ^fe, CPU 110 ttflUr-^/W17fl ^6. 
©128 hfy h©rtgBx-^intD [0:127] SS1JTC©5 
•6©32tfy h^m^jb. ®lC32h*y FOf-^^l/yX 
^110dttt*©3.-y N^e.§ttT^x-^A*X170 t 
ffi^-r^fc«6©7 :: -^-febi7^ii0i^tj- o $SfC, CP 
U 110 «^-^7>r ; 737-trX$f&Jffll-r^/!:*©CPU MM 

-5. A-r^^-f >«#^a.-110a-e©^7x«yx, 
*^x3-yil0bT?©*^-C3-H, ALU 110e7i<J:T© 
SHfi\ CPU W»0ttllOj"P©^ ; EU7 , ^-fcX. *3«ktKx 
— 37-fei//7^ii0iT©bxX37^©7-f hA'y^T* 

-So 

[0 0 5 9] tfr^i-llOatei&g&f^^Tt^x 
P-^110b(wtil^bTb*^i:, *mS7iyft 
SfeJ&Jr^^x-vxT^-tXU^XXhm^/REQF S 
LM;H:t5. ^LT, l*jgBx-^A*7.170 ^LT 
^*%I^tlT^t^7i7f7i't7^7i§/E 
NDF *tLU'<;H:*4trtffl57 f -^A*X170 *»&©*^ 
S5 7ft5. *^x3-^110btt*^aL-110a^6 
■¥x.6»nfc^^x3-h*b. bi^X^3--y hllOd, 
ALU 1 10e> ->7^110f, »¥BfllJf3.3.s/ MIOg. d-K 
7h7^ 7 hllOh*fcttCPU ^iHlKllOjlceiST 
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£ ffc^ 7 x y ^ 7 7 M 7 5fe £ m M T -5 It ® <D to* 7 x y 
3-721ZX7 Fl>xmmY$:7i?-t7>-tZ>7 F 

7P7"7A#7>7ll0ctt:#^7xy 
^77/ U ^t/ACKF **L l/^;HC&5t*^7i 

[0 0 6 0] x-^-feP^^U0i«^7>K7^-b7. 
TKl^flNIAO. *'<7>K77-fe7.77/ Uyi^W 
/ACKO 43cfct£*^7>h*77^7^7ffi#/END0 io 
*. x-^-fcl^dMlOitt, ^7>H7-f hutted 
7>h*7i7-feX7^/U'y vMfi^/ACKO # L U-^yHctt 

MlOd&£fre>§tj7c32t:y hOr • 
— 37 §r 128 k*y Mg£>flBBx— :?A*Al70 CD^^CO^"^ 
7>K7?t77 F U>lfiH?A0K:££ Lfc32 t* y h J'tB 

&3£l*|g&7-7A7l70 ^5><75l28 f7hOf-?£ 
77fU ^■(D'5*,<D^-^7> K77-fe77 Kl/Xl^ 

[0 0 6 1 ] CPU Mff@KU0ja4r^7 f 3-^ll0b^& 
T3-HSftft**SS»5. CPU fHOTlHlg&llOj 

H*^5*a-yilOb*^<0*^**load*^*fc»4store 
A^TfCn5©*^©*^'5> H»Jtffi»*«rtiKDRAM« 
#. ftflM%U400 *«k^V'f ^nyn-ty-U-lOO 
tt**jJ*CPU 110 ©i1-l:$51/y^^fii*^glT^ 

7-fc77 KU-7{f^A0£^fc£-t±3„ ^Oi?, CPU ffl 
fP0S&llOjte:*^5'>F77-fe7'J 7X7 F«^/REQO 
SLI/^HCl, *^7>KU-H/7-f hfl^OPR/W so 
Sload#^©*£ttHl"s;w;:. store L 

i/^wi-rs. cpu mmmmmmo&Ato*^ 

y?-Uy i^#load*^©«^HD 7 7fI^/L0CK £L 
l^HcU -f py 7ttstore «^o«^ttD5i 

^m^/LocK sHw^ncbf-r. 

[0 0 6 2] *CWU-f >i'-7i'f H5 

ftSBAX-r ^-7i-fW-»; h 150 \m®fr*>*- 
)l K U 7X7 hfit-^j/HREQ SgttTrtffi*-^ K'J7X 
7. Mf ^int/HREQ£ffi7j-f F U 7X7 Ffi^tA « 
7jAy7 7l50a£^tr<, *— ;H* U ?X7v Ffl^ATJA* 
777 150a«l*)gB*-;i/ F U 7X7 hit ^§int/HREQ£* 
— JU F U 7 17 Mf -Sf/HREQ #*H 6 fcfH 

>7-7x-f7P-Xy h 150 fc£l*jSB*-;UF77/U7 
^M^int/MCK£gttT^gRK*-;U F77 7 1/y >Mf 
^/HACK £iiJ7j-f -5>*-;l/F77y UySWUHft/ty 
7 7l50b£-£tr,, *-JPK77yi/7yfl^aj7JA'7 7 
7l50bte*-;i/F77/ l^yvft^/HACK £l*lgB*-;W 
H777 Uyvm^int/HACK^HIx^^etiHW^W so 



■ ^ 

[0 0 6 3] 3 St. Wt7^>^-7i-f7aZ7 
h 150 \m&frt>^y7°±U>7 hffi^/CS £gttTfiSB 
fyT'tl/f hd^int/CSSfflTrrs^y^-feU* hft 
^A7jA5/7 7l50cS:^tf„ f-yf-^Vif hft^A7JA* 
777 lSOcHfig&^y 7°-fc k7 hit ^tint/CS£^7 

fc&tfL W^Hir*. ££>{t*fc, ^A*7-f>7- 
7i-f 7X-.y M50tt(*lgE^-y7-bk7 Fft^int/CS 

SttTft^x-7P>7°U-F{i^int/DC£aj7JU * 
£rt^x-7P>7°U-Fffi#int/DC£gttT:r-7P 
>7°<J-hft^/DC ^ffi7J-T^>5 i -7P>7°U-hm^ 
Atti7JA*y7 7l50d£-&tf. x~7 P >7°'J - Fft^A 
ttiTjAy 7 7l50dte. toM^yy-tUtr Ffl#int/CS# 
H U^KOtt^-ttrtffix-^ 3 >7"U - F{i*tint/DC£ 
^(-^e»C0x-7P>7 t U-hm^/DC iJiHl/^Mf, 
tfHV<;H:, Ll/^MP.tfLl/'CJWCb-, ftSB^y 
7*-trU7 hfi#int/CSdSL L"^;HOS^W^©f- 
7P>7°U-F{f*t/DC ^(*lgBx-7P>7 p U-hm^ 

[0 0 6 4] ^SB/N'X-r >7-7x-f h 

150 «rt«*-;WK7i?/ Uy^m^int/HACK*S*t, 

r-«^intR/WStiJ77b, *fcrt«U-h*/5 

hffl^Atti7jA*7 7 7l50eSr^tr„ U 
- hft^-AtHTjA-y 7 7 150ett, |*gg|5*-;U K 

777I/-7 ^«^int/HACK^H U^;KO*^ttU — H/ 
h«^R/W Srt«|5'J-K/5'f h«#intR/W^Hl/ 

l*|gB*-;PK77y 1/7 vft-^int/HACK^L U^;KO« 

hft^R/W *lHI/^Mf.tfHl/'CJH; < LK 

[0 0 6 5] ^gBA'7-f >^-7x-f73.-y 

M50 «rtB5*-;WK77y Uy5?M#int/HACK*S 

7 Kk7fi^intA[8:30] *m7Jb> Sfcrt«7 Kl/7{f 
^intA(8:30] &SttT7 K U7ft^A [8:30] ZfttftZ 

7 h uxmnxmtiny 7 7 isof s^tr. 7 h* uzmn 

AtH7jA*7 7 7l50f«, ftffl-fc-)ls\*7>?y \syi?m* 
int/HACK*mu^;KZ>*^tt7 KP7ft^A [8:30] ^1*3 
§157 KU-Xfi^intA[8:30] tmCU^MzL. F*g^- 
^K777l/7 vffi^int/HACK^L l"Ols(Di&&iZ[H& 
7 Kl/7ffi^intA[8:30] 57 K U-Xff ^A [8:30] tl^U 

[0 0 6 6] a^tr^fc, ^gKA*7>-f >^-7x-f7P- 
-7M50 Hl*g«n***-h«*int/BS£Stt, n« 
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^A*777-hft*f/BS SUJ2;f *AXX*-h(&^ttl 
#A*y 7 7l50g£^tr„ /UX^- hft^ttSTJA'y 7 7 
150gteA777- Mf #/BS£l*]gBA77 7- hfl^int 

/bs**h & h U"^;ni. l s tf l 1/ 

[0 0 6 7] n«S/U-f>^-7x-fW-y h 

150 tef*l8&#-;i/K77/ Uy5>fl^tiit/HACL figBx 
-7P>7°'J-Mf^int/DC> (WJ-K/y-f 
R/W43cfc tfl*lgB7 n y 7{f *tintCLK£gW\ $ £ 
^6^»x-^extD[0:15] SSttTrtfiex— ^ intD [0: 1 io 
27] £tH#U tsfcrtBRx-* intD [0:127] £SttT^ 
^x-^extD[0:15] ^ffi^-TS, 128 KyhOrtSr- 
7A*7£16tfy h ©4*185*— ^AXt©nxffi**«rl3 
IS:5fcftOf-j'ny7r 150h*-i-tT. 7 s — 9 My 7 
y mm.H&*-)\> J Uy 5>fS#int/HACKrt*H U 
^;K&4:fr, FWJ-K/y-f hM^intR/WHl^P 
©i»£l;il*lgB7 □ y 7ff-5f intCLK^L U^f.Hl/'C 

;nc «ft-r * is ^ 3 > u - f «^ i n t/DC*« 

L WWe**<tl6fcfy h©fl-g&^-7extD[0:15] £5 
7fLTf-?A'777 150h(r#x.-5££ i fe(c, 20 
5*-*£128 \Lv h©rt«7*-* intD [0:127] ©V^tt 

[0 0 6 8] Sfc. 5*-^Ay7rl50httrt»Jj?-;H< 

b*/y< hit^intR/WL l"S;KD*£H|*)«* a y 7 
m # i n t CLK^s L & H u ^; W;: XftT 4 PR K rt« 

f-^3>yu- h^int/DC^L WWC*4i:128 
tfy h©f*3gBx-7 intD [0:127] ©5^^&lti^LT^ 
fcl6kfy KD^flBx-^extD [0:15] OtB*«J#S»7--r 
S. x-7A*y7rl50hl£rtlH3*-;Ph*77./ so 

l" v 5?flW in t/HACK# Ll/^KOtt, >J - K / 5 
-f bff *tinlR/WH U"*;W©»-g-Kif*38B7 P y 7fl ^in 
tCLK^H U"<Jl^ £> L U^lr^fct'SI&t'ftSBx— 7 
P>7y-Nff^int/DC#LI^;UT&££128 tfy N 
©rtg&T^ intD [0:127] ©5*>^£>16k*y h©fl-3$x 
-7extD[0:15] £tii2rr*. 

[0 0 6 9] x~7Ay 7rl50htel*|g|$* 

-;H-*77/ Uy^ft^int/HACK^L W*;K0<S:*, f*j 
Mt^tintR/WL U^rott^ttrtBBi' 
Py 7ft*lintCLK75*Hl^;i^£L k^H^flrf-SISR 40 
ilftgB7-7P>7U- hffi^int/DC^L U"WC** 
£16tfy h©fl-BBx-7extD[0:15] &7 7fbTr-^ 

y h©l*|gB7-7 intD [0:127] 0Hv***lft>16fcf y h £ L 
Tffi^74« 

[0 0 7 0] Jfefc, V-f 7P7°P-fcytH00 
^r'JP>bP-yl60 £OVvrt>3*J>LH¥l/<H«91?* 
5. 04 *#R8UT, ^^'JpX-p-7160 teftg&T' 
-7A7£:frLTi|£&£ftT£f£T : -7£fEteU £© 

Kffi <HM£bTtH*-r*n y 7 50 
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t-K£i&r757 v c©©Py7^-FI/v77161 
tf . P yjt- K fi^LM# LHJWttttD^'i't- 
K«7fc-;U Kftffip y 7^- F £Rj££ft, H U^;KO 
<hi*Hff y7°-fei/7 h#ffinyi7€-KlliSSSn5. 

□ y^qE-Ki/vx^iei ©fasaa3ti"*fc«>fc, cpu 

110 J;:Py7 ; E-FU"> 7 77161 ^©store ffr^SrHfr 
^)*DST A0.Iil£^3*^*3)|ffS-&*. STU 
store f*Hf£*U AOHstore #^©SlfT^7 K U7>^ 
LMtePy 7^— KOr-i'^t. A0€rPy7 ; & 
-F1/-777161 LMS*-JH«SM!in 

K U-7m^A0t' J: 0 P y 7 =E— h* 1/ 7 16 1 jJ*Jf £3 
nT(*|gl5T : -7A'7170 *^LTLM*iP y 7^E- K Uv 5 

77161 cei^ns. 

[0 0 7 1 ] /^:'Jn>hO-7l60 «D7^ 

-Hflt^lM. Py7ffi*t/L0CK rt^*-;UKU7X7 h 
<f ^ i n t/HREQ43 «t tf 1*] fip^ y 7°-b U 7 Mi ^ i n t/CS £g 
tt, P y 7tftf:-;i' h* U 7X7 h«^/HREQL*5 «fctf P y 
7#^y7°-fe^7 hm#/CSL*ffi7JTS-f>7-Py7 
0SS162 Sr#tf. -f >7-Py 7 08&162 (JS&tr. |*| 
W-^h'U^i7x h«^int/HREQ^SttT^©Si|£m 
f^ffiMI)^ >A'-7 162a43 cttf P y 7ffi^A0CK S 

-i >7-Py 708S162 Ji-f >A*-7 162b*> 6© 
Sfem^ £ P y 7 h* U 7 X7 h {f-^/HREQL £ £ 

£tt*NAND|Hl»162c, fecktf-r >A*-7 l62a*^©SC 
ft^£NANDlHlKl62c©ttS*«#£Py7 ; E-K<I^LM£ 
^^WTPy7^^-;UK'J7X7 hft^/HREQL^m^ 

2d^#tf» 

[0 0 7 2] -f >7-Py7@K162 «Py7 

Hm^LMSS^TdOS*R«^*ffl*T*-f >A- 
9m&&rSfm&-y-f-\L\s>7 h«^int/CS5Stj-^© 

y7@K162 ti$e>t, -f >A*-7162b^e>©Py7ffi 
^/LOCK ©Sfeft^ t P y 7 ^ y 7°-k U- 7 h «**/CSL 
£*SW4NAND®Bftl62g. 43 <t tfNAND@?§162g©ai^ffi 
#£-f >A-7 162f^ e»©R<EM^£ P y 7^- h*{f^ 
LM©< >A-^ 162efc«fc*R<E«^*S»t, p y 7ft^ 
y7-tU-7 Nfi^/CSL^m^f^NANDy-hiORy-h 
£a»Sfc*1t£y-hBi&l62h£^tr. -fLT. -f >7 
-Py 7 His 162 tt> P y 7m^/L0CK*tH l/^;U©£ 
Stta y 7^- K«#LM©fiK«fc P y 7#*-;U 
KU7X7 Kft^/HREQL43 c ttfPy7#^y7-trU'7 h 
ft^/CSL^^-n^-*nrtg|5*-;l/ h* "J 7X7 hm^int/HR 
EQ45«fctfrt^y7°-feU7 hffi-^int/CSKJSCTcl/^ 

[0 0 7 3] -f >7-Py 7HS&162 «Py7ffl 
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^t/LOCK ifih K;UTo y 7 ft*- A Y U Ml 
/HREQL^H U-^;U©<h£«U D^^t — Kffi ^LM**L U 
^;UT*-2> t P 5/ F U 7X7 Mt#/HREQL£ 

h* >J 7X7 Mff^int/HREQflJ; 6"fH U"*;U 
\ZUyif?2>. -O^ — P-y7lE]S&162 liny 

7 ffi#/L0CK *t L U"WC □ y f tfef y y-t V 7 V 
/CSL^H U^;KOt*H, P y 7^- Fte#LIW*Hl"S 
£ p v 9tfft—)V Y 'J 7X7 hfi-^/HREQL©& 
5 tti^gp^— ;i/ H U 7X7 hfa^int/HREQfcJfoUfc.U'^ 
JK~^{L;£-tt3t>©©, P>yf#f 1 y7 r -irU^ Mt^/C 
SL^figB^y 7^1/7 SM#int/CSfrJ;6.-rHU^{r 
Py £T5. 

[0 0 7 4] £Z.*>T. 9c<D** l J3>bU — ym © 
R9iT?ffil[±*^7xy^7^-fe^U^X^ Mf^/REQ 
F , t^^HTmU^X^ Mf^l/REQO i5<fctf|*l 
m*— )V h* U 7X7 Mf ^int/HREQ^ISIRffcL 1"<;HC 

SS162 tf» CO'f >A-^162aj3«ttK«^y- MlgS162d<Z) 
MjI^SOT, ^Strti^7x^5 1 T^-fe7.U 7X 
X h'ft^/REQF . *<7>P7i't7UJ'X7M#/8 
EQO 43 itf P y i7#*-;P F 'J 7X7 h«^-/HREQL^H 

x7f7m'J 7X7 hff^/REQF , ^7>K7f 
tX'J^XT, Fft^f/REQO & e ktfl*)g|$5Py7 p -irk7 Fff 
n i n t/CS J5« H B# L l^JUr &5*^©Kii3Sl/ftiJ«. 
^W^te^f — Py 70S&162 tf©-T >A-^162f 

^7iyf7mU 7X7. Mf^l/REQF , :*^y> 
F7^-fe7'J 7X7 h fit ^-/REQO *3«fctfP y ^tt^y 7 

[0 0 7 5] S?,!;. ^^:UP>hP-7l60 «^7 
I7f7m7 KUXte^AF, t^7>F7i'tX7 

h*uxm#Ao, ^7x7f7m'jm fm^i/r 

EQF. ^-^^>KT7-t7U7X7h«^/REQ0 fcJctX 
Dy^f**-^KU 7X7 F«^/HREQL£SU\ "l*g«* 

— ;n* y 7 7 u 7 \ n t/HACK£ m * -r * ;n« w 

fP@SS163 S^tr. *-;H**M 163 ttitfc, Py 
7tt*-AFU7X7 Mf^/HREQLi^^7x^^7^ 
•fe7U7X7 Fft^l/REQF <D J* Ll"<MZtSi 
-orz^m-tfztfXD^y xy^ffi^a&fcHI-^FLF , 
. P y 7#^-;U F U i7X7 hft^/HREQLt^7 > F 7 
7-t7U7X7 Fffi^/REQO ©t^f 1 ^f<L^Hl 
ftofc*>S*-r*^7>Hffl^att»fl#FL0 , fft^7 
i7f77tX7 KUXflTOAFftSftflM'EUMO ©7F 
U 7 £ Ji^ U T H § S*> £ <* ©i*M* 7 x y ^ffl fl- 
QS7 7-tr7^JI{s^EADF, *J:tf*^5 r > KTf-kXT 

EADO^tUTJ-rSo 



(13) 

[0 0 7 6] KM{9IhIK163 teP y 7#*-JP h* 

U7X7 hft^/HREQL^^7x-y5 : -77-t7U7X7 
h{f^/REQF 43J;^^^>F77-fe7.U7X7hm# 
/REQO «tOt)¥<L^;PCfe*^. n^m-JI/h' 
U^X7 Fft^/HREQL<!:^7xy5 1 77-fe7U7X7 
Mi^/REQF *3J:^^^>K77-fe7U7X7 hm^ 
/REQO <D-7ji^|flB#(rL WOUZtt*)* i&fitfmRfS. 
fcJ4 J E-n«k 0 *>«< l u^;nr^«.i-r<f'f*ggS*-;u 
K77 7 U-y vfl^int/HACKSLl^^JC-rS. 
io #-;H*fM»lHH»163 «Py7#*-;PKU7X7 h{f 
^/HREQL^^7xy^77-t7U 7X7 h<B^/REQF 
iOfeKLl/^CS-pTfe, ^7x-y5 1 77-fe7 
7Kl/7fi^AF^a5^ ; &'J400 ©7 h* k7^ti^UT 
Vi&tttttf. T^fc-&#^7x7^7^-fe77)^«|5A*7 

J vffi-^int/HACKSr-TOrL U-^Uc-TS. 
[0 0 7 7] *7t, *— ;H<iWffliaKl63 tiP->7#*= 
—A- h* U 7X7 h«^/HREQL*«*^7 > K 7 7ir7 U 7 
X7hft^/REQ0 iOfcKLl/^H^oTfe, 
20 7>K77-fe77Kl/7ff^AO^gB/ ; eU400 ©7h' 
U-7^fg^LT^^ttnti« -r^t>^^7>H77-fe 
7^SU/t71r-f 7 ;H&e»-T* t)<0TJ4Wn«, rtffl 
*-;WH77 7 1/y-^m^int/HACK&-r<*trL 

m^/HREQLAtL t'^Hr^-pT'b, zhc-;U F 'J 7X7 h 
$|JH[H18&163 H[*I«E*-AHT7 7 U-y vffi^int/HACK 

&*HtT, 5"clCL ^;W;&'3TH^7xyf7^ 
-fc7U7X7 h€^/REQF *fcli^7>H7m'J 
so 7X7h«^/REQ0 ^HU^Hl&^T^Srtffi*— ;W 
F777 U-7 vfi^int/HACK^L l/^fcT^o 
[0 0 7 8] *-;WK«l»iaK163 liP7fM 

h* U 7X7 Nm^/HREQLJ: 0 t>^7x ->f7? 
-fc7 U 7X7 hfif^/REQF OBi5««f <LU^H:ft5 
<h#^7x-y^ffl^jI^a<t^FLF ^Hl^^;HlL. P 
v 7tt*-A K U 7X7 Mi^/HREQLJ; K> fe^7i7 
^77-fe7U7X7 hft^/REQF I^P# 

LMJH:t5, *-;WKlW|||Hil5i63 Hp 7 7 
40 #*->'l/K l J7X7 h<i^/HREQLJ;0 ! t)^-^^>K77 
•t7U7X7 h<t#/REQ0 ©B3^<Ll/^H:as 
t*^7>Kffl^iS«fil«^FL0 £H^;H:l/, ay 
h* U i7X7 bffi^f/HREQLJ; 0t>t^7>K7 
7"fe7U7X7 hff^/REQO ©S^^Jl^^, m^flZL 

us<Mzfczt*^7>\imw-Mfe%immL0 

[0 0 7 9] *-;PH«iJ«lilBS163 tt^7i7 

f7?tX7 h*U7{t^AF^^/^ l J400 ©7 K U7 
$^LT^-S*^r^4r7xy5 1 ffl^77-fe7^» 
so (B^-EADFSrH V^)V\Z b, Sfe&<tfLI/^l:t4. 
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b*fWW|Hlg&163 ttt^5>l«7m7 

^JUll/, St>a<tiLl/^H:f5. 

[0 0 8 0] *^Un>ha — 5160 tt* 

^7i7?7?t7 U £717. hfi^/REQF . f<7>H 
774r7 U £7X7. Mf -^/REQO . □ y 9tti£-)V K 'J £7 
X7 N ffi^t/HREQL n 7 ? ft?- y T'-fe b ? h ffi^/CSL, 
ifo^xy^ffl^iI&fctfS^FLF . ;t^5>h*ffl^jl^ 
fclfi^FLO , t^7xy^fflftSB77-fe7.&$WtEADF io 
£=kt£:t^5>Fffl^77^7t£&{f*tEAI)0£gW\ 

^lyfTmr^y uy-^m^t/ACKF . :*^5 

>h'7y^77y-/l'yv?ffl*l/ACK0 . H7iyf7 
7-b7^7ffi^/ENDF , t^7>K777tX^7f§/E 
NDO . *3J;tX|*Iffl5x-^3>yj-h«^int/DC£ffi73 
T*7-lfM'— ->3>«flHsl8&164 ££ir. 
[0 0 8 1 ] 7— tl-U— >a>WlllllKl64 KMIM*? 
x->^7 7-tr7U7X7 Mf^l/REQF ^5>h7i' 
•feX'J 7X7 Mt^/REQO <£9*)¥<Ll^;Kr&9, 
^7x«y5 1 ffl*a^»#^FLF ^7i7f77 20 
-fc7 U 7X7 h ft-^/REQF ©S 5 ** P y 7 h* U 
7X7 b{i#/HREQLJ;g t>L U^;Hcft*«)*«^t>fc 

-fe777/ Uy vftWACKF £L l/^MlT -5. 

rfM^xy^ffi^iWftfcHt^FLF *ILHW*5 
Tt>, *^7xy^ffln«7i7-fc^*ffl«^EADF*«^« 

ax+k 7;i/*®»iL^^c:i$'^7L i/^m&oT 

£0. *0^7i7f77tXU7IX hfi#/REQF 
<D B 5 P y 7 y 7± V V Y ft*t/CSL <fc 0 < L 
l/^;UH^t3T^tlti-7<H^7x-7 5 1 77-t7 77 so 
7Uyvfl#/ACKF JLKRfS. 

7-t'H/—>3 >©JPI§IE&164 li^7iyf 
77-fe7'J 7X7 hft^/REQF RMjHlSdT^, 
^7 x y 5-7 y-fc7 7 7 7 1^ y •/« *f /ACKF £T <*lc 

-So 

[0 0 8 2] fbT, n-.y7fl-*-;i'b*D7X7 
/HIEQLO(i5!)«*t:$fcaH^l:L UAJktftoTlsfc 
tctbiZftm&frfr o £ #H d 0 P y £7 ft*-;!, h* U 7 
X7 Nft-^/HREQL^HU-^Jl/lr^oT*^, 40 
•v7-trl/7 h#f*/CSL©K5#5fcfcSfcHHI«SK:L 

y 7tt?y U7 Mf #/CSL*«H U^fcfcoTfr 
£>. :t^y>K77-fc7U7X7Mf^/REQ0 

?THfeitfli©^7>K7i't7U 7X7 MI*!- 
/REQO j&iHWWfcfc^TjfeS, 7- K h U-~>a >ffl 
flSlal!S164 li^7x7f77tX777 Vy vft^/A 
CKF £L k^;WtC-r-5o 
[0 0 8 3] 7-ehU— >3>fW»lHllS164 tt so 



^-^y>H77"fe7U 7X7 hft^/REQO #Ufe*7x? 
^77-fe7U7X7 hft^/REQF «fc D t> ^ < L 

^affl^FLO ^-^y>K77-k7U7X7 hft^/R 
EQ0 OS 5 #P y £7 h* g 7 X7 h If ^/HREQL J: 
0 % l i/^;n:asoA<f ^ t SitH 
abSt, t<W7>H77tX77yi/7yf^/A 
CK0 SLl^Urf*. :©i*, *-^y>Kffl#31^ 
ftHf*fFL0 ^LV^TS^Tt), *^7>Hffl^«7 
7-t7^ttSfB^EAD0*^^/N*7-y--r *;H&fi»LfcV»H 
tewTLl/^CftoTe!). *0^7>t-'77t 
7U7X7 Nfl^t/REQO *«P y 7tt^y 7*-fe U-7 

MI^/CSL<fcD fcifK L l/^H:ftt)Tt>niit<l:* 
^y>h*T7ir7 77/ lxy^{f#/ACK0 *L WVHC 

-r-s. in&a^otsit 7-t* hu— >a >©jffliiHi 

&164 te:*^y>h*77-fc7U7X7 hft^t/REQO 
V<)UZfcz>Xb#U > h*77-fe7777 Vy v{f^ 
/ACK0 SfOlL W^fcb&^JltTCOSJjiKiafL 

[0 0 8 4] fit, Pyi7#3jN-;PKg 7X7 bGG 

fttt>iz&m&frfr o ft t s \t z. <d d y 7 K g 7 

X7 hm#/IffiEQL*mu^;H;*-3T*>6, P^i'ftf 
y 7-feU7 Ffflr<l/CSLoa5**5fe»C*fc»4ra«fK:L 1/^ 

y 7^y7-kl/7 N«^/CSL^Hl^^;HC^oT^ 
#^7xyy^77-t7g 7X7 Mt^/REQF ©S3 

it«I0^7i7f77tXU 7X7.Mf^/REQF 
««HKiH:!toW6, 7-t'hl/-/a >W^IhI8S 
164 tt^^y>K77-tr7777 Vy xffi^/ACKO 

[0 0 8 5] T-h* H/->a >©J|?|hIK164 

» o y 7 #^ y -f±V 7 h fi^/CSL*s^^ 7x7f77 
-fe7 g 7X7 hft^/REQF *3iO:^7>h'7?t7.U 
7X7hft^/REQ0 £0$>m<LW<MZttZ>t)\ $.fc 
\*mV$\ZL I/^;K'^:-5i:#^7xy5 1 T7-fe7T7 7 
I/yvMf^f/ACKF tektSX^yy K77"fe777/ Uy 
v{f^/ACK0 eHl/^KO**tl/T, l*5^DRAM120 * 
fd^t^ya/tU 130 k1$m®t% 

U^HC-TS. Py 7tt^y7*-fel/7 hff^/CSL 

^^7i7f77tX'J 7X7 Mt^/REQF 

^y > K774T7 U 7X7 h ffi^/REQOJ; 0 t>JI< L I/ 

s<MZl3.-o1z£LT>b. mzL l/^HlS;7^7i 

y5 L 77-txg 7X7 Kft^/REQF JfelitA7>K7 

7-fe7777U-y 5?«^/REQ0 tC*f^-7^>^^77-t7 

&»{i*§EADF * HEADO^gK A*7 IK 7 ^S1!j-7-5 

C t Sr^-T H U"<;W tfi o T ^ fe* \Z P y 7 

Kg 7X7 bm^mEQlt<D7-\ihU—. /a >©ife 
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xffi^/ACKF * fc tt*-^ 7 > F 7 £ -fe 7s 7 * y U v 
^■/ACKO eHM^OSStH^Sitt). 7-b*F 
U—>3 >fflf9l£lftl64 t£|*)jKDRAM120 yv' 

^y^u^o (dim j*afimi&-tz<n&M.nt>? 

TftgBx-^ZJ >7 P, J - FfS^int/DC£L U-^/^-f 

[0 0 8 6]-S5CSfc. 7-fhl/-ya >*JPIeIg§ 
164 H#^7i7f7^t77^y Wv*(l#/ACKF S 

{f ^eadf^h u^;p-csn«rtgBx-^n >7 P U - Mf 

^int/DCtO&CT, L U-^;UTfetltfl*l«DRAM120 Sfc 
yvay^EU 130 ©+K kJm&t 5© 

SMer?T, ifr^7x-.y777-t73£7{i^/ENDF & 
LHRt*. Sfc. 7-fM/-: ^3 >»JI9IhI8S16 
4 «^-^7>K7i7-b7.7i7y vfl^/ACKO ?L1/ 

DCtO&CT. L U^;i/Tag>n«^^DRAM120 Sfcte^f 
■r/a^^'JUO ©1M ^^'f /■.JWBj&rswfcj&tt 20 
^T, ^^7>K7^-bX^7«^/END0 £L1^;P 

[0 0 8 7] JfcK:, 7 KUXSWK-SHTBMIil/Tfc 

^©S^a— t7-*ifiJfflBlffi^««H#ia7h*^XH 
■ 00 0000 fr&HBFF FFFF #*S£T©i6MByte T3& 
-So £©-3-&HB00 OOOO^SHBOFFFFFST© MByte© 
«*'irtKDWUI«*<fcfcoTV>*. Sfe. 7FW-7te32 

[0 0 8 8] *l:vr ^DT'P-fe^+HOO ©f*Hf©te2t so 

3i»f^t:t3iriTKwr-6. *r. cpu no ms7i 

>y ^r 7 x y ^7 7 -t 7. ©«"& \Z~D ^TUW? 

Z. Ml . 02 45«ktfH3 £#JfBbT, 7xy?Li5 

+ t7yityht&D128 k'->h^<D4 o<D^3- 
F^t7ya/tU130 a*6f*j«5r-*/tX170 
LTCPU 110 rt©*^3.-110at*gSISn*. 16k* y 
h-S©#^-t)J,*Ht±«32f-7 h©#^n- KTa6-5 0 
CPU 110 ^7i7fl/±3it^^ t7 y a /t 40 

U 130 fr#frtrr, l*|jl£DRAM120 t#SEr^t^«128 
k*y F#©tfM*a-F/^fijtDRAM120 fr&rtWx-^A* 
7.170 StfUTCPU 110 F fc 3©^+3.-110a^te3iSn 
So CPU 110 *«7iy3 1 U5it*ft^t5''>a 
y^EU130 Kfcl*llU)RAM120 tt ^fti+r^gM ^ U 40 

7-^7.500 S^LTWU'f >^-7x< 7az 
y M50 1*3© 128 fcfy F©^-* A*y 7 7 150h£g*. 5. 

[0 0 8 9] 7— ^A-.y7 7l50h^©7— ^©S^tl so 



•f-Dl [II#^S«[OaA.T3fa©32lfy h©l O©^ 
3- Hrt?»*5r-*/ty 7 7 150h('S;L3}§3-T&3. US 
2 tt^rS©32k*-j/ h©l ooifr^n-KSflcSfcx-* 
Ay 7 r 150h©^|?-*T©^n- F£7-^Ay 7 7 
150hK#^.*#^T»*. i©»^HJffS8©32ty K© 
n - F tfty- ^ A* y 7 7 1 50h©5tli 7 F U X ffl$# K 
3xO&i;ft3i:. 7-*A*y 7 7l50h©^ST©?SO 
©96t*y F#©3 0©^3- FjWRV>Tx— ^A*-y7 

^lTBx-^A*X500 ^SlftOiitr. £7c, ffS©32f-y 
h©^3- K^-^Ay 7 7 15Oh0!>&ff;0>&2 #g 
©7 KU^ffi^lC9[Dj&Sn«&, T r -5'Ay7 7l50h 
©^ST©S0 64t*-y F#©2o©fft4*n — FjWRI'* 
T5 s -3*A*y7 7l50hHStOii*ns. o£D16k*y h 
ro6 m^S^ffl'x— ^A*X500 A»SIRt)iitr. 
[0 0 9 0] |?I#H#AT, Rffa©32h*y h©^3- 
K*^-^A*y7 7l50h©5feS^&3 #B©7 K1/7S5 
ft\ZW.Q&3inZ>t. x-3-A*y7 7l50h©^ST© 
^D32k*-> h^©l offi^3-H««^tr-^A7 
7 7l50hlcHxOiiSn^>, O^016fy hr-34 
*^7-^A*X500 *»6*R»3atr. R»ra©32k*-y b<D 
K^-^A-y 7 7 150h©**g©7 h* l^XgK^ 
t» 0 j^Stl^ t ^V»T#^3 - H ©^ 0 a^ttfe d 
ibfr^. O*016b*y Nr^2 0^2r^gl*x-^A7x 
500 ^SlftOiitr. ^3 tt3fao32ty K©1 o 

©*«^3— KS*»T128 -tfy h^4 0©#^3-h*$ 
"r—Znv 7 7 150hHS^--5«-&Ta5^)o ^©i©-&. 7 
-^A*>y7 7l50httl6k*y hr^8 h'Sr^gp 
7-^A7500 ^SUttJiitr. f L/T, ^/\*X-r>-^ 
— 7x-f X150 |*1©7— 9n y y 7 \ Wh\zW7L<btltc1fr 
^n-KHl*lSI*x-^AX170 ^^bTCPU 110 l*I©fft 

^i-noafctesi^ns 

[0 0 9 1 ] CPU 110 ^^7>K*U-h*r§ 

*^7>KU-K7i--tX©*^fCt>^TKI*ir*. CP 
U 110 ^Sfr^^-^7>H^|*)^DRAM««©7KU 

©x-^^+r y -/a^t'J 130 £fcHflj$DRAM120 ^ 
S rtfBx-^ /U 170 <£^bTCPU 110 rtW^-^-feU 
^^HOitteSSn*. x-^-bUd7^110itt^©5% 
©i^S^32k*y h-»©^-^7>h*SrCPU 110 rtSB©lHl8S 
tl^iir^c CPU 110 WStf4t^7>KW«/ 
; E'Jfli«©7HW'XJC#ftr4i#, ^SBx-^A*X50 
0 frt>ft-W^7,^ — 7x-f 7.^-- v V 150 l*I©7— 
7 7 1 50h 1332 b* y h ©BfrS©^^ 7 > F S> 
n, rtgC7-^A*7170 Stf-LTCPU 110 |*|©7-^-fe 

^7^noi^teit$n«o 

[0 0 9 2] mz. CPU 110 ^^5>KSr5-f 
^7>K5-f h77-t7©«^tro^TiftBJ-r^). S 
r, CPU 110 ^6ffi*Sn/t32ey hO*^5>K**x 
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110iH#^.e>n-5. x-^-fcU^llOite 
128 #£>rtgB-7— *A*X 1 7 0©o% 3 2*CCPU 110 
frS><Z>32fcfy HC0^7> KSteSW 3. 
*^5> KSrt»DRAM«*07 K 1/7. (3 7^ NfStf? 
tertSBx-^A'XHO S^lt+ty v-i^^E'J130 * 
fctel*9*DRAM120 fc*^5>H*«5'f 
£CD:t^7> FSrfl-gB/^LMOO \Zv< hfStStt* 
^7> K^rtS&x-^AXHO S^LTWU-1 , >^ 
-7x^fXaz7 h 150 ft<£>7— ^A-y^ylSOht' — a 

[0 0 9 3] ^fl5A'XVX^300 fttftftDRAMIStt 

1*1(7)7 KkX{C#ft-rs^-^7>h*S:U- h*-r*^g»A 

xvx^'j-h*7^-fexcD«^irt3ViTittwrs. s-r 

^yvi^UlSO £fcteflja5DRAM120 A^BfSO* 
^7>h*£-&tH28 fc'y hcDx-^figBx— *A*X17 
0 ^LTM/U-f — 7i-1'ZiZy h 150 ft© 
■r— ^A!y7rl50hK<63lsn*A6n*. Z. 
©7-^Ay 7y 150hl;:lUL£ttfc:*^7>Kl;£16k*y 

ho'^^gBx-^Axsoo tcsisns. *LTn*/t 20 

XVT.^300 fin«x-*AX500 ^^LTteii^tXfc 
:t^7>h*£Stt£o 

[0 0 9 4] 37300 tfABDRAMtttt 

l*J©7 Kl-'X{;::*^7>h*£7-r htSWUVX^ 

h7i7-fex<D»^^o^TSiwr?). stowu 

VX^300 ^S^aUy— ^A^*^LT16tr» hftt 
^A*7v<>^ — 7x-f 71-7 M50 fi©f- ^A*y 
7 y 150hfcx— *aMK&S*lT5*— * Ay 7 y 150h(3# 
Xbtl-So -?-<D&, 7— ^ A*-y 7 y 150ht#^. e>tl/tx 
-^tt«gi57-^/N*7170 <£^LT^+7V'3.^ ; E'J13 so 
0 *fcttl*ij«DRAMl20 \Z7<i hSttSo 

[0 0 9 5] Jfcfc, *+yv'i^tU*fcttrt«DRAM's 
©7^-fc7»f^fcOViT»«friK^-r*. «k*0KCPD 11 
0 «»*iry ^a.>^<J130 Sfcttrt»H)RAMl20 

^TE6 S#B8LTKWr-5. *"$\ R#£iJ 1 1 TCPU HO 
ft ©*M** a. — 1 1 Oatf*Pt £ij 1 1 Tffr-fr 7xyf'J?lXh 
ffi^/REQF 110 rtOT*nif 7 ^ 

^>^110c^^7x777i7-feX7 b*l/X{l^AF£|*| 

P>hP-7l60 }iu©g*IIIt;StT^7i75 : 7 
trtTsTZy l^yvft^/ACKF £l$*Jt2TL l^Urf 
3. / ; E l ja> hP — 7160 ItttT^a/t 

U 130 £fctel*|jtDRAM120 K**LTfflWt^CTRLC £fc 
ttCTRLD£U-h* "TSt. ftSS 
7-? AX 170 fc**yS/3.**U130 SifcttrtJSKDRAM 
120 j^SOx—^rtffix—^intD [0:127] <hl>TP#SiJ 

7] ticpu no C7i7fsn5. / ; eu3>H 

D — 7I6O te^Jt3Tfft^7x-y77i7-feX^7fi^/E so 



NDF £L l^^f-So 

[0 0 9 6] 2 SgllCPU 110 mr>a/t'J 130 
* tz teftlSDRAM 1 20 e. 7- * 5 U - K T * 7 > K 

wr*. £t\ RrWtiTCPu no ftcocpu frHsniHi?&iioj 

*WJtlT^7>H7^-fe7U^X7. Sffi^/REQO £ 
L U-^;K3UT^7>h*7^-fe77 K I/Xft^AO^I*] 
jM>]MfB«&»:fc*4 7h*UXfc:£{t3it3£, ;**'J 
P>hP-7l60 li£©g:£lIJS§LT:fr^7> h*7i? 
-feX7?/ Wyxft^t/ACKO £B#£iJt2TL l^JUl-f 
*. ^ ; EUP>hD-7l60 tt*t'r/a/t 

U 130 *fcttl*I^DRAM120_{I*fLT»JPm^CTRLC Sfc 
&CTRLD *U-KSJB*-r*«i!BH-r*. -fSi, ftSB 
7-* AX 170 K+iryv-a.^UlSO SfctlrtKDRAIi 
120 ^©x-^flSBx-^intD [0:127] iihxmM 
t3(dffi73$n?>. -CQttS^tlfcftg&x-^ intD [0:12 
7] ttCPU 110 C7iyfSft5. /rU3>b 
P-7I6O liR#ajt3T^7>K 7:7 -feX5£7<I^/END 
0 £L l"<MZ-?Z>o 
[0 0 9 7] 3 SIKCPU #**7->3.*^E'J130 £fc 

4. St^JtlTCPU 110 l*l©CPU fflfflElBllOjrttft 

£>JtlT:t^7>F7^-teXU^XX Nft^/REQO £LU 
^JH;LT^7> K7^-fcX7 K U7«#A0SrrtlsDR 

hn-7160 tt^©S*HJ6firbT^7>l«7i'-b7, 
737/ vffi^/ACKO SRpJ6!lt2TL U^Ufcf*. 7 
?>iCPU 110 tt7< h7-^2rl*)^7-^intD[0:127] 
^LTfiS^-^AxnO ^^'J 
a>NP-7l60 ^ y -> a. * U 1 30 * 1t ttrt^DRA 
M120 K^bTSOW^CTRLC SAcliCTRLD ^7<hS 
-r-St, 7-/a«y 130 * 
fctti*3KDRAM120 H|*iaB7-^A*7170 frZOT-flfi 
7<h5tl-5. ^fc. ^^EUP>hP-7l60 ttB#^iJt5 
7^^7>h*7i7-fe7^7ffi^/END0 SLWCt 

[0 0 9 8] 4 SSlr^A*XVX^300 *t*rr>a 
^^'J130 *fe«l*l^DRAM120 iJ^f-^S'J-KtS 
W77^^iJ - K7i7-feX(7)7 p P FnJHlO^TI 
9 *#IltR?lt5. n«l5A*X-7X^300 

■ros*ku6 uT^«;tx p > h p - 7 300 \±mm 1 1 

P7°P"fe-y9-100 «^ni'JS^bTB#S'Jt2T*-;i/H : 7 

AXP>hP-7200 ttB#^Jt3T77 7'-tU'i7 hftWC 
S ZLWiMZ-TZtkbiz, 7KWXflT#A[8:30] £ 
»^«7)7KUXt«'fkS-tt, U-H/7-f hm^R/W 
SH^;w;tii. t*t. CPU nortroy^eup^h 

P-7160 H+fyv-a^t'J 130 *fe«l*I^DRAM120 
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rmmm ^ctrlc s it «ctrld £ u - h zm^r 
z>wm\z-r% 0 

[0 0 9 9] *<D'&. ^-v-y^i^'J^O $Ltz\t.PiM 
DRAM 120 ^<=>l*|gBx-£7intD [0:127] 
170 tl!ii:ft£nT^A7'1'>£'-7x-1'7:xx<y M5 

3$x-*A7500 (I^a5x-^extD[0:15] iUT16fy 
h-rt3B#^Jt6, t8, tlO, 1 12 W^BtMTttS^^tl^o * 
tz. Mf-f§-/DC HR#£iJt6TL U^HC 

£frl-5„ io 

[0 10 0] 5 #g{r^gBA*X-7X^300 ^^-y->i 
*^'J130 ££tert®n)RAM120 (Cx-^Sr^ 
gBA7V7^5-f hT^-tT.OT'o b3)l\Z-Z>\,^TmQ 

g#Kj£i;T^A7P>hP-5300 H($£iJtlT*- 
;i/ K >J £7X7. hfit^/HREQ £L l/^WrT V-T7P 
^□•fey-y-100 tt^ntHS^LTB$^Jt2T*-;i/H7^ 
7 l/y vd^/HACK SL^;H:t^. tZ>t. fl-SBA* 
7P>hP-5200 HBfgiJtST^yT'-feW^ Mf^t/CS 
SLI/^Wlt§itt)iI, 7 Fk7.^A[8:30] £Jg 20 
^ftOTK^fC^b^-fcr. U-K/5-f Mf^tR/W £ 
LWWKU #.gBA7V7£7300 (17^ hf-^^ 
SEx-^extD [0:15] tLT#i5. 

[0 1 0 1 3 ^S&A*7V7 7300 ^S^^nfc^ h 
x-^ttV-f £7 pynt7 "9-100 K&ttS^^^-f > 
37 — 7i-f 71^7 H50 rtCf-^A'V 7rl50htl6 
t'yhf^MSns. v-i-^P^D-fey+MOO 
x— ^ A7500 ±©x— 9W=r— 7 7 150h('l&lft 

ft^/CS TW^Jtll THl/^;i/t$n, h 
fi^R/W *«LU^T**t, ^ ; e , J=i>hP-7l60 
te**yv'3.;< ; EU130 *fclirtjfcDiAM20 K*rLTiM 
#Pft#CTRLC SfctiCTRLD £7-f N£Jf*T -SttSlKT 
5. 

[0 10 2] WU^>^-7x-fXaZ7 

hi50 K«toa*nT»iWsnT^/t7'f hf-^*^ 

g|5x-^A*X170 KttiTjStl, C<7)f*3^-^A*X170 
iCT-^^tyfa/t'J 130 £fcttrtjftDKAM120 
\ZifcM2tl2>. 40 
[0 10 3] &tcCPU 110 t^^/N*7.-77,iS'300 07? 

*«:*^5>K77-fe7y7X7hm^/REQ0 tf7^ 
tl/i- hft-^/CS tfmmzL l"<Mzt£-ofZi:g<D£5 
ft, CPU 110 fr£<D7£7-fe7U 7X7 h£^gBA7-?7 
^300 75^<OT7-fe7U£'X7 M^PtiCfg^Ufc* 
£\ «^ ; E'j3>hP-7l60 »fM«f;:J;oT^gKA7 
-77^7300 ^e>CDTi7-tr7U £7X7 N £<g5feLT#UiL 
CPU 110 ^£><75D7X7 h^Hf?.. 0 
12€:#HSLT, CTx.^^5>h*T£7-fe7U7X7 hfi so 



^/REQO W^yZf-tU? h{t^/CS <fc O L 
i:»ofct€ro«fc3«:5 l 57y-fcU^ bCPUllO *^©7 
7-k7'J 7X7 h**$fefc:3S£Lfc»£, 7^EDP>hP 
-5160<DftJW;:«fcoTCPU 110 ^e.C97£7-fcX'J£7X 
XhZmWVtc'&> fl-38A7 -77*300 'J £7X7 

[0 10 4] *{CCPU 110 fCi&'f >^-Py7T7-fe 

T7-fe7©7 P P hP;HCO^TUJBJT^ 0 CPU 110 tt-f 
>*-P y £7ttloadf^<£>SlfT ^ >7-P 7 7ttst 
ore *^SHffrs*TO»!iai, Py^m^AOCK £L 
l"<MZirZ. «ij3> hP-5160 tt-f>^-P>y 
7ttloadifr^lcJ;&;t^5>F7"7-k7U£7X7 HcjS 
CT^7> HT7-fe7T77 l"y ^fl^f/ACKO £L[/ 
^;H:bT*^ny 7ttstore ^fr«tS^-^7> H7 
£7-t7U£7X7 h\ZJ&VX*'<7> h*T7-fe7T7 7 P 
yv<t*f/ACK0 SLU^WC-rs^TOaillW. 
#*e>:n**— ;U H U 7X7 Mf-^/HREQ rt*L V^.)V\Z 
^oTfeMt*. Lfc^T, CPU 110 t:J:*-f >37 
-P^777-ir7fflW*^gl5A*7T7^300 fr*tL,T 
^S15x-^A*7500 ©A^*©»«[«*^fet>na:^i. 
fit, ^*U3>hP — 5160 ttny^ttstore $t<% 
{ciSstore «kaSff^fc*itt, ^-;Ph*U7X7h 

feaitftw*. 

[0 10 5] $e>fw, mi4*#ML-T^^7 p -fel/7 hg^ 
ftfePy £7^— KHiSje^nTti-St^CO-O^ — Py £7 
T^txoya hnvPKi-otiTBlWr*. CPU 110 fi-f 
>^-p y 7#load^<75HfT^5.-f >?-P y 7f^st 
ore *^**ff-r**-C©J«IRI, P^7m^/L0CK i&L 
^^EUP^hP-7160 U-f>^7— Dy 
7ttloadfft45-K:<k-5:*^5> HT7-fe7U £7X7 h^iS 

ra^7>K7m7?y u-^^m^/ACKo slp 

^ICLTA^ny £>#store #^(3<J:S*^5> H7 

7-t7U7x7 M:i;m^7>i i 7m7^;i/ 

•^A^n-5>^-y-7'-fel/7 h«^/CS ^LWCSoT 
t>«t«-r*. Ufca*oTCPU 110 fc«fc*-f >37-P-^7 
77-b7«F B W«^A*7V7iS'300 H«ki)|*3«DRAMffi 
«^C077-fe7ti*3i^^tl^Vio LT. ^ ; E , JP> 
hP — 5160 tePy£7fl-store J;-5store 
fT-3/itStt^SKA*7V7£7300 ^£><D7£7-fc7U£7X7 

[0 10 6] Sk±<D£5\ZZ\<D^m<DMWil<D-V( J»0 
-fe. v 1*1 00 ttCPU 110 i(*oUDRAM120 <hCPU 110 # 
rt«DRAM120 C-f >^-P-v77-7-t7^ff SfflWZ? 
•57^BUP>hP-5160 i^Df^TCPU 110 *W >^ 
-p.y7 77fe7 5-fr^.^J:'5{3bfc:OT. ^«*^6|*J 
1SDRAM120 ^«T£7fe7t^$tl*^t^<CPU 110 
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^read-mod if y-write 7 Z-tX&^i'lftlzjoZti.o z\ t 
ASTtS. <Lttf;:J;-?Tl*Jl5DRAM120 iCPU 110 Slf 

[0 10 7] (*3^DRAM^«iC-fcV7*ro«SIBtft 
StSiiftj/^fAKfeHTH, CPU 110 ASt?7* 

AIMH*S**^tUtbT«fflf*»^C. CPU 110 tfi io 

[0 10 8] Jfr-^KSMfiny^t- Hify^ 

**. 

[0 10 9] 

cAT^-feXfcT^Sn-f (cread-modify-write £fr*.3 

[0 110] 7^-t^*^©w«*«ac#snfc 

[0®©flBmfc§ft9i] 

. [0i] £©»w©**©»*©3>if3.-*5';*7- 

[0 2] C©^^©HSfi©^ffi©CPU S^-T^Py* 

[0 3] t058WO*ll©»*©^«/^-f 

[04] C©f6M©^Ji©^JB©^t >J p> so 

[05] i©a6M©S6«©»ffi©V'f ^D^D-feyU- 
©7 K UXSPIIft*tHT**. 



[06] d©%K©Hffi©JgJi©V-r ^nyp-fe-yit 

So 

[0 7] C©^©^©^©^ jrp^p-tyU- 
[08] £©§€9t©HSS©JBJ!©v-f ^p^D-feyit 
[0 9] £©fB9§©^*6©JBfiB©-?-f ^p^p-ty-y- 
[010] £©f^©*K©»I6©v< ^n^a-fcy 

[011] ^©^BJ©H]IS©^©-7'1'i7P7 P P-t^ 

J *<D7t>-tz.tfm&vtztZ<DW}ft£*ir?'t 5 >^0 

[012] ^©%BJ©HJfi©^ffi©V<^pyp-fe-> 
tf©7**X#*tebfc££©IMfs£*-r*-f 5 >^0 

[013] ^©^BJ©HJiS©^ffi©V-l'i7P-7 0 P-tr^ 
+r©*-;U K»ten y i/=E- FB$©-f Py^7i7 
iTX^-T^-l' S >^0-C&£<, 

[014] ^©^BJ©Hil©^©V'1'^P7 p n-fey 
■^©^y^-fel^^ hSMI&Pyi^-KlfiS©^ >9—uy 

[?^©iS9§] 

100 T-f^pyp-tyit^ 110 CPU . 120 DRAM 
160 /tU3>hD-7 

200 ni/W3>hn-5 

300 ^SEA'T.VT.^ 

STM P>hfa.-^->X^A 



[0 5] 



CIKByte) 



(ISByte) 



H OD 0000 



tfOF FFFF 
If 10 0000 



OX IN 
AF 

/RE0F 
/ACKF 



[0 6] 

^^^^ 



[0 7] 



zzzzr 



MJ 



/ENDF 
ir»lD[0:127]. 



H'FF FFFF 



tl t2 t3 t4 t5 



a kin 

AD 

/REQ0 

/ACK0 

/END0 
intD[0:127]. 



^^^^ 

i i i i i 

W 



tt t2 t3 t4 t5 
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[01] 



[08] 




«m ji_n_n_rL 



/REDO 
/ACKO 

/ENDQ 

intO[0:127]. 



I 



tl t2 13 t4 t5 



STH 



170' 



128 



m2] 



110a" JrW 



/RE OF 
/EHDF 



110c 



PC 



I 



CO 



ALU 



o- K 



| VllOd IIQo 110f 110H 11 0g 

/f 32 i | | a — ! 



128 



1 ,0 * /ACKO /END0 



intl>[0:127] 



^ ^/REQO 



/LOCK 



AO OPR/S /AOCO 



IntCU 
intD[0:127]<- 



[03] 



w-150a 



/HREO 



/HACK 




A[8:30] 



extD[0:151 
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[04] 



(20) 



AF- 
AO- 



/LOCK>- 



/REQF — 
/REQO — 
/ACKF<- 
/AOCO 
/9fl)F<- 



160 



FLF 



FLO 



EADF 



EADO 



AO 



164 i I 

1 r 1 ' Li 



162^ 




JSL 



Xnt/HACK 
<int/HRE0 



<int/CS 
>int/0C 



170 



[0 9] 



[010] 



cum TjijTruTJi_n_rLrL 



A[8:301 



ZZZZ> 



/HREO y 
/HACK 

/CS 

R/W 

intDC0:127] 

extO[0:l51 HizZ 



/DC 



XL 



JT 



t1 t2 t3 U t5 t8 tT tfl t9 t«t11 t!2t!3t14 t15 



CLKIN 



^TLJlJlJTjnJTj TrL- 

WM 



/HREQ y 
/HACK ; 

/CS ! 

R/W 

intD[0:t27] 

extD[0:15] ^ 



VL 



-z 



/DC 



I I I l' — I- 



I 



11 t2 t3 t4 t5 *6 t7 t8 t9 



3^ 

rr 
u 



r. 



Hi-Z 



-i — r 

J L 



c 



"1 *l 1 I • 



0 til t12 1!3 t!4 t15 



[013]. 



[01 4] 



CLKIN 
/REQO" 

/LOCK" 
/ACKO" 
/ENDO" 
A[B:30]ffi2> 
/HREQ ' 
/HAOC ' 
/CS J 

r/w ; 

intD[0;1271 
oxtO[0:l5] 
/DC 



Hi-i 



-z 



VJ 



TT 
i i 



CPU 



Hi-Z 



iii 



■ • ■ ■ • > 
i i i — i — i — i — 



s 



i i i i 
i — i i i 



t Hi-zr 
i i 



"liiii i « 

i * i i i i i 



CLKIN 
/REQO" 

OPR/w" 
/LOCK " 
/ACKO" 
/EKDfl * 



AiB^O]^ 



/WEQ 
/HACK 
/CS 
K/l 

intDC0:127} 
oxtO[0:!53 
/DC 



1 1 1 

Li — 1_ 



n— r 

i i 



■ Car 



Hi-Z i 

"W~T 



•TT-TT- 
-4-< I I I 



I I I - 



TT-zv 
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[011] 



[012] 



«■ ij^jiimrmLim-rL 

/REQO 



/DC 



Tj^jrrijiji-rirLn-rL 




tl t2 t3 t4 t5 t6t7 tfl t9t10t1UtZH3 tHt15t16t17 



H tZ t3 t4 t5 t6 tT tB 19 tlO t11U2t13 mt15t16 iU 



